"GROWTH IN RESEARCH OPPORTUNITY" is 
sing recognized by the establishment 
f EEI's research activity as a major 
ivision of the Institute, EEI Pres. 
qaapp pointed out last month when 
ppointment of a new executive committee 
or the new division was announced. 


see page 30.) Thus, he noted, this 

rea of interest gains status comparable 
9 the sales, engineering and other 
ivisions of EEI. 


GROWTH IN FACILITIES (calculated 
rom an EL&P survey of the electric 
ower industry's '61 proposed construc- 
ion expenditures to be at a rate 8.9- 
ercent faster than in 1960) continues 
© take shape as one of the most con- 
ident measures of a good year ahead. 
navailable for inclusion in EL&P's 
Orecast issue roundup of corporate 
tatements (EL&P, Feb. 1, page 56), 
hese latest figures tell more of the 
ame optimistic story: ConEdison notes 
hat "by far the greater part of our 
$05-million investment in '61 must 
&€ spent to expand the company's electric 
ystem;" P. S. Elect. & Gas. Co. plans 
$150-million expenditure for facilities 
dditions; The Southern Co. announces 
pproval of '6l1 budgets calling for con- 
truction expenditures of $173-million 
y its system companies; So. California 
dison will spend over $100-million 
$131-million) for the sixth consecutive 
ear; Kansas G. & E. Co. estimates its 
onstruction costs for this year at 
25.7-million. 


_ ELECTRIC UTILITY FINANCING, according 
6 the Irving Trust Co. is not expected 
9 change in volume from the $1.7-billion 
cheduled by the "large" companies in 
60. (This was under the '59 figure of 
1.9-billion.) V-P John Childs notes 
hat electric and gas utility financing 
S "lighter by some $23-million compared 
ith the first quarter a year ago." 
eheduled issues are generally well 
pread out, with $174.5-million sought 
the electric companies in this first 
Be. 


"SEC APPROVAL OF CAPITALIZATION RATIOS 
mere common stock equity exceeds 30- 
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percent and long-term debt is less than 
65-percent in connection with any future 
financings of the American Electric 
Power System, in the Commission's recent 
ruling on $40-million bank financing of 
Kentucky Power Co., drew this comment 
from AEP's Pres. Sporn: "Capitalization 
ratios within those limits provides 
enough flexibility to allow us to con- 
tinue to operate on an economical basis 
in respect of capital and costs... 


and this will greatly facilitate our 
future expansion to meet all the growing 
FeGULPeMents ero. 


A DEFINITE REGULATORY STATUS, given 
to Electric Bond & Share Co. "for the 
first time in 22 years . . . puts Ebasco 
in a better position to utilize its own 
shares in exchange for shares or assets 
of other companies," the company notified 
Stockholders in a letter last month. 
Freed from the restrictions of the Public 
Utility Holding Co. Act, Ebasco planned 
immediately to: (a) register as an 
investment company; and (b) apply for 
listing on the N. Y. Stock exchange. 


ECONOMIC CLIMATE 


STRENGTH UNDERLIES the economy, with 
total output of goods and services 


remaining high, despite declines that 
have affected a wide range of industries. 
The biggest dips, however, have been 

in industries hit by excessive inventory 
accumulations. This is a distinctly 
favorable factor in the outlook. Stocks 
cannot overhang so active a market for- 
ever. While it is likely that inventory 
reductions will continue for a while, 

the rate of decline will certainly slow 
Though there is little immediate 
prospect for a return to accumulation 

of inventories, in many industries a mere 
slackening of the rate of decline will 
give impetus to new production. Only 


major maladjustment readily visible in 
the economy is a high rate of unemploy- 


ment. 


GOVERNMENT ACTIONS to spur business 
activity were taken even before the 


Kennedy Administration took over the 
White House. The Federal Reserve eased 


NEWS IN PERSPECTIVE 


credit. The Eisenhower Administration 
took some steps to stimulate residential 
building and highway construction. 
Placement of military contracts was 
stepped up. These things, plus continued 
high consumer spending as a satisfactory 
rate of economic activity keeps incomes 
high, should contribute to a perceptible 
expansion of business in the next few 
months. 


TRANSMISSION AND DISTRIBUTION equip- 
ment is expected to have a better year in 
1961 than in 1960. At the end of the 
third quarter of last year, scheduled 
shipments of T&D equipment were 357-mil- 
lion kva for 1961 and later, of which 
63-percent was for this year. An in- 
crease is expected in kva of transformers 
per kw of generating capacity from 5.37 
at the end of 1960 to 5.435 at the end 
of 1961. Shipments in 1960 exceeded 
$950-million. 


WASHINGTON § INFLUENCE 


POWER OUTLOOK under the new Admin- 


istration calls for a great increase in 
Federal responsibility. Kennedy task- 
force recommendations confirm the worst 
fears of many investor-owned utilities. 
Some of its suggestions include: 
progressive evaluation standards for 
multi-purpose projects; cost-allocation 
formulae for multi-purpose projects con- 
sistent with the principle of regulation 
by competition; and immediate attention 
to the economic necessity of inter- 
regional Federal transmission ties. 

The Kennedy advisory council believes 


that A-power "developed and financed by 
the people, should be made available from 
Federal nuclear power plants as soon 


as production costs can be materially 
reduced." The group urges standards for 
approving multiple-purpose projects that 
are significantly less stringent than 
those applied during the Eisenhower 


Administration. "Highest priority" is 
urged for projects already authorized and 


"earliest possible action" is sought for 
"suthorization of projects that have been 
often delayed because of unreasonable 
Bureau of the Budget restrictions." 


A major power recommendation calls for 
"coal by wire" from depressed mining 
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areas of West Virginia and Pennsylvania 
and the coal and lignite deposits of 
the West. 


CAPITAL BUDGET SYSTEM has again been 
urged by public power advocates. Oregon 
Democrats Neuberger, Morse, Green, and © 
Ullman have put in bills to make costs — 
of power projects—and REA loans—capita 
expenses. This was urged in the 1960 — 
Democratic Platform and endorsed by the © 
Kennedy-Johnson Task Force on Resources 
The new system would distinguish betwee: 
capital costs and operating expenses, 
particularly with regard to mortgage 
loans for periods exceeding 10 years an 
long-range resource and conservation 
projects. 


FINAL BUDGET RECOMMENDATIONS of the 
Eisenhower Administration called for a 
Single water resources agency to take 
over the jobs of the Corps of Engineers 
Interior Department, and the river basi 
surveying function of the FPC. (The 
Kennedy Administration is expected to 
modify many of the Eisenhower budget 
proposals. ) 


FEDERAL FUNDS for atomic power 
would be $250-million in fiscal 1962 


under the Eisenhower program. Five new 
reactors would begin operation by the er 
of calendar 1962, when there will be 

10 power reactors operating in public 
and private utility systems. REA elec- 
tricity financing was put at another 
$145-million. Mr. Eisenhower again 
suggested putting REA loans on a more 
business-like basis—through a borrower 
owned lender—but Congress is certain t 
do nothing about this. 


WATER RESOURCE FUND recommendations 
in the Eisenhower budget hit a record 
high. About $1.2-billion was asked for 
the Corps of Engineers and the Bureau o: 
Reclamation, with $1-billion to be used 
for construction. Congressional approva 
of the Frying-pan-Arkansas Project was 
again requested. Legislation to place 
financing of the Bureau of Reclamation ~ 
and power marketing agencies on a revol 
ing fund basis was also sought. : 


DIXON-YATES DECISION by the Supreme 
Court means that the U. S. will not have 
to pay almost $2-million in damages to 
the Mississippi Valley Generating Co. 
Majority opinion in the 6-3 vote held. 
that conflict of interest had invalidate 
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»'S contract with the utilities. 
senting opinion for Justices Harlan, 
Lttaker, and Stewart, said that pos= 
Sle benefit "at some later time" was 
sufficient grounds. It noted that 


2 a case like this controlling legal 
sues are apt to become blurred" to 
ndicate an important public policy. 
action by Sen. Kefauver (D., Tenn.) 

© conducted the Senate investigation, 
S gratification at the decision and a 
rning to FPC to watch out for a rate 
crease by the private utilities in the 
ea. 


PRICE-FIXING and bid-rigging in the 
ectrical manufacturing industry should 


investigated by Congress, says James 

Carey, IVE head and spokesman for 
re than 430,000 union workers in the 
dustry. The guilty and no contest 
eas of 29 firms means, says the union 
jief, that purchasers and taxpayers 
ve been swindled out of "uncounted 
lJlions of dollars." IUE also demanded 
ie "removal" of Ralph Cordiner, GE 
ard chairman, from the Commerce 
yjpartment's Business Advisory Council. 


BURNS CREEK, Fryingpan-Arkansas, and 
mprehensive river basin development 
; well as more Federal participation 


1 developing power have been specifi- 
ylly endorsed by Interior Secretary 


jall. Retaining REA interest rates at 
1eir present 2-percent level is favored 
ry Agriculture Secretary Freeman. 


ALL-FEDERAL WHEELING SYSTEM for con- 
s3ying power to preference customers of 
ne Colorado River Storage Project was 
oproved by Interior Secretary Seaton 
1 the closing days of the Eisenhower 
ministration. A proposal by a utility 
9 wheel power was rejected because eu 
ould have prevented the project from 
seting its payout requirements at the 
ates approved. The Reclamation Bureau 
ill, however, negotiate with private 
Lilities for interconnections with the 
sderal system. Rates approved by the 
secretary for Colorado River Storage 
roject power—said to meet payout 
equirements—are 6-mills per kwh for 
irm energy; 2.5-mills for non-firm 
ower; and $15 per kw-year for peaking 
apacity. 


NO FEDERAL CONSIDERATION of the value 
9 utilities of occupancy of land on 
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the right-of-way of the federal-aid 
highway system is warranted "for the 
time being," according to a study made 
by the Bureau of Public Roads. This is 
primarily a state question, the study 
Says, adding that though the facts of 
utility benefits from this "should not 
be ignored," more study is needed before 
“formulation of measures for the recoup=- 
ment of a part of the benefits realized 
by the utility companies.” 


NUCLEAR REACTOR ACCIDENT at the 
National Reactor Testing Station last 
month prompted the AEC to take this 
"precautionary measure:" Operators of 
all reactors licensed by the Commission 
were asked to provide current informa- 
tion about reactor performance, safety 
and controls. The AEC sought assurance 
that "all needed steps are taken during 
maintenance operations to avoid an in- 
advertent criticality." 


NATIONAL ENERGY POLICY is certain to 
be studied early by the new Administra- 
tion—the only question seems to be: 
what group will make it? EL&P’s Ralph 
Elliott comments (on page 37): "Many 
observers see a distinct possibility of 
severe friction between Congress and the 
White House when it comes to the actual 
laying down of national policy to govern 
the development and conservation of 
energy resources . . . and providing for 
the administration of such a policy." 


INDUSTRY SIFTINGS 


LIVE BETTER ELECTRICALLY—After a 
year of united industry effort, the 
industry's sales promotion program gains 
more momentum month-by-month. (At the 
NAHB convention the end of January, the 
LBE display listed over 4,000 builders 
of electrically heated Gold Medallion 
Homes . . - “who bucked last year's 
10-percent nationwide slowdown in new 
home starts and ran 30-percent ahead of 
'59.") But as R. L. Albaugh of the 
Indiana & Mich. Elect. Co. warned the 
LBE Women's Conference in Chicago: 

"A tendency toward a slowdown in resi- 
dential growth pattern. . . and rather 
high saturation of appliances and kwh 
use make it increasingly difficult to 
maintain historical kwh growth rates— 
(which) means new markets such as elec- 
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tric home heating." And, next month, at 
EEI's annual sales conference, one 
speaker (Minneapolis-Honeywell's Z. A. 
Marsh) will warn: "The big need is for 


air-conditioning, not resistance heating. 


If the electric companies would emphasize 
it, they'd do their customers a genuine 
service . . . and also sell more 


electricity." 


HOME BUYING HABITS and motivation— 
of obvious concern to utility sales 
people—are better understood after a 
$50,000 study for the NAHB, which re- 
vealed preliminary findings on Jan. 30 
at the Association's convention. Goal 
of NAHB for its Housing Industrial pro- 
motional Operation (to which the survey 
is providing guidance): An increase of 
250,000 new home units a year by 1970. 


FROM THE NATION'S CAPITOL: All the 
words are not political. With accounts 
of the reorganizing Congress, the 
inaugural, and the new administration 
still dominating U. S. news, the un- 
ceasing efforts in selling kilowatt-hours 
along the banks of the Potomac still 
deserve mentioning. Examples: In mid- 
month, the Third Biennial Electric Trade 
Conference and Exposition attracts sev- 
eral thousand representatives of industry 
to the District; then, later this month, 
on the program of the 17th annual 
National Wiring Sales Conference, "Sell- 
ing Housepower in the Nation's Capitol" 
will be discussed by Wm. G. Hills, man- 
aging director of the Electric Institute 
of Washington, D. C. 


MORE IMAGINATIVE PACKAGING for small 
appliances helps sell and aids the cus- 
tomer, even as it eases handling and 
storage, contends Westinghouse. The 
company's V-P R. J. Sargent told a 
National Retail Merchants Assoc. conven- 
tion last month that "our new approach 
to packaging should build sales and 
profits for merchandisers and reduce 
their operating costs." Among packaging 
ideas Westinghouse has adopted: Package 
elements which can be used as stands, - 
receptacles, etc.; packages with hand- 
holes or handles; easSy-opening adhesive 
sealing; better product identification 
on cartons. 
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incentive for increased use of electr: 


Co., which is to reduce revenue by 
$6.2-million to lower the utility's 

return from 7.6l-percent to 6.98-percent 
(as figured by the Commission on a year. 
end original cost rate base); and 

Tampa Elect. Co., which has been told tc 
lower industrial rates five-percent, on 
grounds that "a disproportionate share 
of the utility's cost . . . is now im 
posed on the large-use customers." (17 
Commission allowed Tampa Elect. a l= — 
percent increase in residential rates 


LOWER RATES—WHY?—Reductions of 
$400,000 each on two systems, announce 
last month, drew these comments from — 
executives of the utility companies in 
volved: Wisconsin P. S. Co.'s Pres 
H. B. Taylor: "Increased use of el 
tricity plus continuing improvement 
operating efficiency have made the 
ductions possible .. . and under o 
long-range program our customers wi 
have benefited by reductions tota: 
about $l-million in the past year. 
Arizona P. S. Co. Treasurer John Le 
Liecty: "Over a period of time the © 
increased use of electric energy will 
more than offset the initial revenwu 
» « « —the purpose of these new devel 
opmental schedules is to provide an 


energy . . . and thereby aid in more 
commercial and industrial growth." 


ATOM MISHAP LIABILITY COVERAGE, po 
sibly the first for a major transporta: 
tion facility in the U. S., was acquire 
by the Delaware River Port Authority le 
month. A $10-million insurance policy 
covers damage from nuclear energy or 
radiation contamination to the Benjamir 
Franklin or Walt Whitman bridges linkir 
Philadelphia and Camden, N. J., or to 
any one using them. Regulations prepare 
for guidance of bridge employes note 
that, since radioactive elements are n¢ 
carried by truck, there is a "rare 


possibility of an incidentm.... ae 


POWER STATION IN INDIA, designed f< 
two-stage construction to provide 600,( 
kw for needs of the Calcutta industria 
metropolis will be engineered by Kuljii 
Corp. of Philadelphia. First stage col 
pletion for the $100-million project 
1963. 
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TECHNIQUES 


Your Hole-Boring Equipment Let \You Install Chance 
Screw Anchors Almost Anywhere in\5 to 8 Man-Minutes 


Your present boring equipment, regardless of type, can be adapted to power } © 
anchor installation simply by using a special Chance wrench that transmits ° 
torque from the digger directly to the hub of the anchor helix. Then, your 
crews are set to install anchors in 5 to 8 man-minutes... from the time the 
equipment is moved into position until the anchor is ready for the guy. (By 
adding a screw anchor adapter, the installation wrench can be attached 


without removing the auger bit.) 


Chance Power Installed Screw Anchors go down fast, uniformly . . . any- 
where that you can bore a pole hole with your power hole-digging equipment. 
Slow, tedious labor is eliminated. So, too, is error caused by human vari- 
ables. Line construction is speeded, and you realize more on your investment 
in hole-boring equipment. Since the anchor rod itself is not subjected to 
torque, it only has to be heavy enough to support the guy load. That’s 
a cost-saving factor, too. 


Chance Screw Anchors range in size from 78 to 176 square inches in area. 
Their sharp cutting helixes of high-strength structural steel are tapered to 
minimize earth disturbance. Hundreds of installation and pull tests prove 
that Chance Power Installed Screw Anchors hold with less creep than any 
other anchors of comparable size. So, isn’t it time for you to consider the 


advantages of mechanization of screw anchor installations? an 


(@ a. eB. caante company 


(A. B, Chance Company of Canada, Ltd., Toronto) 


Use Chance Power Installed 
Screw Anchors and get: 


Lower installation costs per anchor 


Better utilization of expensive 
equipment 

Greater holding power with less 
creep 


Consistent results 
Elimination of human variables 


Less physical effort, better em- 
ployee relations 


Contact your Chance 
Representative. He'll 
show you how you can 
apply this new anchoring 
technique to save time, 
cut costs, and improve 
your anchoring. 
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CENTRALIA, MISSOURI 


Financing: What It 
Asks Of News Handling 


Corporate financing and corporate 
“publicity” often bring together im- 
portant company interests and ob- 
jectives—usually without conflict, 
but now and then involving some- 
what ticklish considerations. 

Most utility financial officers and 
public relations men are acutely 
conscious of SEC requirements (or 
the Commission’s interpretation of 
the Securities Act of 1933) regard- 
ing press releases distributed during 
pre-filing or pre-effective periods. 
But, where financing actions are 
less frequent, PR men are sometimes 
in doubt about proper publicity pro- 
cedures while financing moves are 
on the fire. 

Now, another aspect of financing 
where the impact of corporate pub- 
licity can be felt is: the effect on 
prices of securities. Recently, this 
area was the subject of a notice (to 
the presidents of companies listed 
on the New York Stock Exhange) 
from Exchange Pres. G. Keith Fun- 
ston. His advice: Release immedi- 
ately to the public any and all news 
which might affect the price of 
securities. 

Mr. Funston’s particular target 
was the “apparently inadvertent” 
practice, observed in several recent 
cases, of issuing important corporate 
news on a “hold-for-release” basis. 
In his letter he suggested that execu- 
tives of the companies make certain 
that “all financial data and other 
important corporate developments 
are made on an immediate release 
basis, so that security holders and 
the investing general public will 
have prompt access to announce- 
ments made by the company.’’ 
(Such disclosure procedures, de- 
scribed in the Exchange’s company 
manual, are part of the member 
companies’ agreement with the 
Exchange.) 

The often-times delicate question 
of “timing” in the release of financial 
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Hoover Medal, top award of four leading en- 
gineering societies, was made to Pres. Eisen- 
hower last month by Detroit Edison’s Walker 
L. Cisler. A past president of one of the so- 
cieties (ASME), Mr. Cisler was chairman of the 
Hoover Medal Board of Award. 


information is emphasized again in 
this recent action of the Exchange 


executive. In this area, perhaps. 


more than in any other, the “right 
time” for public exposure of signifi- 
cant corporate information is, of 
course, a strongly desired end. 

But, as even the most experienced 
of business journalists insist, the 


“best day” or “best time’”—as far as 


publication in the important daily 
press goes—simply cannot be pre- 
dicted ahead. 

Analyzing the recent Exchange 
notice and its significance, Donald I. 
Rogers, business and financial editor 
of the “New York Herald Tribune,” 
lauded the action for the contribu- 
tion it makes toward discouraging 
any attempts to hold back the news. 
He commented: 

“If news is held back, the effect 
inevitably is that some people get 
the information before the general 
public and thus are in a position to 
benefit by it. There is the distinct 
possibility that outright fraud could 
be perpetrated by the withholding 
of news, though no one at the 
Exchange has said that such has 
happened. 

“Many things affect the price of 
a stock. Sometimes even the an- 
nouncement of a company appoint- 
ment of a man at the vice-presiden- 
tial level can be important to the 

(Continued on page 31) 


MANAGEMENT-MARKETING — 


FEI Research Program 
Outlined, Commiffee Named 


With more than 1000 researe 
projects under way (or recentl 
completed) as part of the develoy 
ment activities of EEI and its men 
ber companies . . . and 120 electri 
companies already voluntarily suj 
porting the Institute’s research pre 
gram, new top-level leadership he 
been designated to guide a new 
established Research Division, EE 
announced last month. ; 

The new Research Division Exer 
utive Committee of seven leadin 
electric company chief executives 
headed by Willis Gale, chairman « 
Commonwealth Edison Co. .. .% 
chairman. Members are P. A. Fl 
ger, chairman of the board and pre 
ident, Duquesne Light Co.; R 
Gibson, president, The Hartfor 
Electric Light Co.; J. K. Horto 
president, Southern California Ed 
son Co.; D. C. Luce, president, Pul 
lic Service Electric and Gas Ce 
W. W. Lynch, chairman of the boat 
and president, Texas Power & Lig! 
Co,; and W. O. Turner, chairman” 
the hoard Louisiana Power & Lig 
Co. 

The new Division will utilize F 
Institute’s Research Projects Cor 
mittee, formed nine years ago, whit 
recently made Reems 
leading to the establishment of 
new Research Division. 

EEI’s Pres. Sherman R. Kna 
made it clear that in selecting a1 
administering research projects, # 
Institute’s expanded activity wou 
involve projects suited to action 
the industry as a whole. “There | 
many research projects which | 
better undertaken by individ 
companies—whether manufactu 
or utilities—and there are others 
ter suited to joint action by 
groups of companies,” he said. 

At the present time, the Instite 
is engaged in 23 research projec 

(Continued on page 31) 
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cleveland Utility Adopts New Program— 


Uses Mathematical Models to Help Test 
"Rightness of Decisions” in Marketing 


The Cleveland Electric Illuminat- 
ng Company has become the first 
itility in the nation to adopt a new 
raining and development technique 
or marketing personnel which uses 
nathematical formulations to help 
est the rightness of decisions, the 
itility company reports. 

Some 36 Illuminating Company 
sales department managers, their 
supervisors and several specialists 
ook part in the first six-session pro- 
3ram conducted between January 6 
and February 10. Developed by 
Remington Rand Univac, the mar- 
<eting management program is 
dased on a set of simulated condi- 
ions, and their local office aided in 
the planning, organizing and execu- 
tion of the exercise. 


“We hope this simulation tech- 


aique will hone to an even finer 
sdge the decision-making skills of 
our sales managers and their aides. 
0, we expect it to contribute to 
he development of these key peo- 
ple,” states Karl H. Rudolph, vice 
president—marketing, under whose 
auspices the exercise was put into 
play. 

Here’s how the program is con- 
jucted: 
The participants are divided into 
Sroups of six, each group represent- 
ng a separate company. At the 
start, the groups are given like sets 
bf conditions . . . the type of product 
hey are to market . . . geographical 
boundaries of their sales area . 


. L, DeChant and Frank Kender. 
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Decision-making procedure, involved in newly applied program for 
‘dining management personnel at Cleveland Electric Illuminating Co., 

explained by Remington-Rand Univac representative, Hank Stelzer, 
© Illuminating Co. sales department managers (I to r): Will T. Clark, 


budget . . . the price to be charged 
for the product. 

Then, each company is on its own. 
Objectives are established, officers 
elected and the company “execu- 
tives” begin designing and imple- 
menting their sales program. 

As major decisions are made by 
the individual companies, they are 
logged on special forms and passed 
along to the Remington Rand tech- 
nicians supervising the exercise. 
Some of the major decision areas 
involve pricing, advertising, sales 
personnel administration, inventory 
management and market research. 

A specially programmed Univac 
at Case Institute of Technology re- 
ceives the coded “decisions” and re- 
turns a report indicating how the 
individual companies are doing, 
what their prospects for success are 
at that particular time, and how 
logical are its officers in solving 
problems which range from hiring 
and firing to pricing and advertising. 

This technique of management 
development using mathematical 
models is comparatively new in the 
business world. However, variations 
of it have long been used by the mil- 
itary for officer training purposes. 
In the services, these exercises are 
referred to as war games, providing 
logistic experience without loss of 
life. 

The armed forces have found that 
these games are particularly valu- 
able when it is impossible to partici- 


Illuminating Co. salesman charts progress of 
his company to determine if they should con- 
tinue policy of “low margin, high volume.” His 
decision will be run through Remington-Rand 
Univac and the rightness of the decision judged. 


pate in the actual situation and also 


where it would be very expensive 
to provide field experience on home 
bases. 

The same reasoning applies to 
business use of simulated commer- 
cial exercises such as operating a 
company and marketing a particular 
consumer product, as in The Ilumi- 
nating Company’s case. Here, the 
participant benefits from the posi- 
tive values of experience, but if a 
bad decision is made it is not costly 
to the company. 

According to Remington Rand 
Univac, this is the first time they 
have ever conducted such a pro- 
gram exclusively for a marketing or 
sales division of a utility company. 


In one of many such “workouts,” CEI salesmen participating in the 
utility’s unique training program “buckle down to the rugged job of 
deciding the company’s policies.” The exercise is designed to “hone” 
thinking processes of the men and expose them to other facets of 
business, such as finance, production, advertising. 
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Normalized Taxes Receive Dissenting Support from Chairman of Ohio P.U.C. 


The Majority Ruling in this case, 
which involved a rate increase pro- 
ceeding of the Cincinnati Gas & 
Electric Co., had ordered the use of 
actual taxes when using the provi- 
sions of Section 167. Chairman 
Krueger’s dissent from this position 
is one of the most important contri- 
butions to sound regulatory philos- 
ophy which has recently been made. 

Commissioner Krueger’s opinion 
noted Dr. Hisner’s statement that, 
while on individual items of prop- 
erty there was a deferral of taxes, 
however on the property as a whole 
the use of Section 167 resulted in a 
permanent reduction of taxes. Dr. 
Eisner’s position was that: 


“(1) Income and taxes are in fact calculated 
for a company as a whole and are not identi- 
fied with specific plant additions of any par- 
ticular year; and, 

(2) Accelerated depreciation will exceed nor- 
mal straight-line depreciation with a continu- 
ing increase in the tax differential so long as 
the company’s depreciable property base does 
not decline.” 


On the other hand, Dr. Dorau, 
appearing for the Company, made 
it clear: 

“(1) That use of a more rapid depreciation 
rate for tax purposes than for corporate and 
regulatory purposes creates a liability for the 
utility when applied either to single units of 
property or to a composite property for a fixed 
term or for an indeterminate period; 


(2) That the apparent non-maturing character 
of the liability in a composite, particularly as 
to a growing property is “. . . an illusion due 
to the roll-in of the results of a succession of 
transaction recurring accruals . . .’” because 
old liabilities are being retired and new ones 
added much like a revolving credit, and if the 
increment of new liabilities equals the decre- 
ments, the balance continues even though the 
content changes; and, 


(3) That “normalization” by the accounting 
device of an equalization reserve for Federal 
income taxes is sound and desirable because 
such accounting method tends to match the 
total cost of service to the revenues produced 
by periods of time and purportedly precludes 
“using up” a good asset in the form of future 
income tax deductions in behalf of present 
customers with no assurance of reimbursement 
from future ratepayers .. .”’ 


There is, of course, no question 
that Dr. Dorau is eminently correct 
in his analysis. 

Commissioner Krueger’s opinion 
noted, among other things, that 
“should the “flow-through” treat- 
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ment of accelerated depreciation 
continue to be invoked by the ma- 
jority of this Commission, the extant 
accounting orders previously issued 
by the Commission, which authorize 
tax deferments to be credited to a 
reserve for deferred taxes, will have 
to be revoked.” 

The question that might well be 
asked here is what would the Ohio 
Commission do with the reserve 
which had been set up under its 
prior orders? Would the balances in 
the reserve be deducted from the 
rate base, amortized over the same 
period of years that it took in setting 
up these credit balances, or made a 
part of equity by a direct transfer 
to surplus? These are some of the 
questions which face not only the 
Ohio Commission but the utility in- 


dustry as a whole if previous Com- 


mission findings allowing normalized 
taxes are going to be reversed. 


Favors Existing Ratepayers 


Commissioner Krueger noted that 
there would be substantial discrim- 
ination under the “flow-through” 
method in favor of existing ratepay- 
ers of a utility because future rate- 
payers would have to face higher 
charges because of the increased 
taxes the utility would have to pay. 

In dealing with the interests of 
the Ohio ratepayers, the dissenting 
opinion noted that: “Another pri- 
mary reason for my dissent to the 
majority’s adoption of the ‘flow- 
through’ treatment of accelerated 
depreciation is that this rate-making 
method will probably result in high- 
er rates to Ohio ratepayers, by vir- 
tue of utilities’ abandonment of the 
use of liberalized depreciation rates 
and reversion to the normal straight- 
line rate of depreciation likewise 
authorized by Section 167. This 
abandonment of the election of ac- 
celerated depreciation by utilities is 
no idle conjecture or a point of ad- 
vocacy. It has become a reality in 
most of the states which have adopt- 
ed the ‘flow-through’ rate-making 
and accounting treatment of accel- 
erated depreciation without some 
regulatory offering of benefit to the 


e 
J 


utilities for the continued cleat 
and use thereof. 

“It is my opinion, therefore, a 
some benefit or benefits accru: 
from use of accelerated depreciatie 
should be afforded as an incenti 
to managements of Ohio utilities 
continue election of one of the libe 
alized depreciation options autho: 
ized by Section 167. This opinio 
may be said to simply reflect reg 
latory judgment or philosophy—st 
fice to say, however, it is intende 
to meet regulatorily the econom 
facts of life in the combined intere: 
of Ohio ratepayers and utiliti 
alike.” 

Commissioner Krueger noted th 
the funds resulting from the use ¢ 
liberalized depreciation constitute 
in effect an interest-free loan fro 
the Federal Government. The regi 
latory problem in this instance w 
the treatment which was accordé 
to these funds in the setting of rate 

Commissioner Krueger note 
that: “This ‘interest-free’ aspec 
perforce, advantages both the ut 
ity and its ratepayers by provid 
lower aggregate costs of capital ar 
resulting lower costs of service. 

“Assuming the efficacy of th 
summary appraisal of the benefi 
accruing to utilities and ratepaye 
from use of accelerated depreciatio 
what degree of incentive might 
availed utilities to continue the elé 
tion thereof. This determinatic 
should be assayed in light of f 
‘risk’ which is purportedly incurreé 
by equity holders from the inves 
ment of capital funds in plant ar 
which element of risk is general 
recognized, in varying degrees a 
application, by economists and 
ulators. 


“Risk’—Matter of Judgment 


“The degree of such ‘risk’ assig 
able to internally generated funds 
a matter of judgment. It could 
(1) a full rate of return, (2) amo 
fied rate of return representing 
differential between the cost of d 
and cost of equity or the differen 
between the cost of equity and t 
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l rate of return, etc., and (3) a 
ro’ cost of money. 

‘In my opinion, these deferred 
ads should be considered in the 
termination of the rate of return, 


has been the Commission’s policy _ 


retofore. This treatment affords 
sulatory flexibility in the consid- 
ation of the rate of return with 
spect to changing economic condi- 
ms, to the repeal or modification 
extant tax laws, to the economic 
pact of rates upon ratepayers, and 
utilities which may experience 
ficulty in attracting invested funds 
meet capital requirements or suf- 
ient return to meet current costs 
capital, including long term debt. 
. Moreover, this method comports 
th the cost of service concept 
nich includes the incremental re- 
lirement for attraction of capital 
private enterprise. 
* * * 
“In the instant case, it is my opin- 
n that a ‘zero’ rate of return 
ould be assigned to the ‘deferred 
x’ reserve balance allocated to the 
plicant’s property used and use- 
for the utility services for which 
creased rates are herein sought. 
lis judgment determination is 
ached in light of this utility’s cap- 
1 structure, its existing capital 
quirements, its programmed plan 
modernization and expansion, and 
her like factors.” 
ommissioner Krueger’s dissent 
ows clearly that the use of liber- 
ed depreciation with normalized 
xes would be beneficial to both 
ratepayers and to the utility 


nancial—continued 


vesting public. To withhold even 
ch seemingly irrelevant news can 
metimes throw an advantage of 
ew trading hours to those ‘in the 
ow, ” observed Mr. Rogers. 

he Tribune’s financial editor 
tes that the SEC “has never taken 
stand about the subject of cor- 
rate news releases. The SEC has, 
wever, clamped down on press 
nferences or press releases dealing 
th securities which are in registra- 
yn or are about to be offered to the 
lic.” 

fhe SEC’s interpretation of Sec- 
m 5 of the Securities Act of 1933 
as, of course, offered for guidance 
industry, underwriters, dealers 
d counsel in the Commission’s 
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Release No. 3844, issued in Oct., 
1957. Included in this advisory re- 
lease was this acknowledgement re- 
garding the publication of informa- 
tion: 

“A basic purpose of the Securities 
Act of 1933, the Securities Exchange 
Act of 1934 and the Investment 
Company Act of 1940 is to require 
the dissemination of adequate and 
accurate information concerning is- 
suers and their securities in connec- 
tion with the offer and sale of 
securities to the public, and the 
publication periodically of material 
business and financial facts, knowl- 
edge of which is essential to an in- 
formed trading market in such 
securities. 

“There has been an increasing 
tendency, particularly in the period 
since World War II, to give publicity 
through many media concerning 
corporate affairs which goes beyond 
the statutory requirements. This 
practice reflects a commendable and 
growing recognition on the part of 
industry and the investment com- 
munity of the importance of inform- 
ing security holders and the public 
generally with respect to important 
business and financial developments. 

“This trend should be encouraged. 
It is necessary, however, that cor- 
porate management, counsel, under- 
writers, dealers and public relations 
firms recognize that the Securities 
Acts impose certain responsibilities 
and limitations upon persons en- 
gaged in the sale of securities and 
that publicity and public relations 
activities under certain circum- 
stances may involve violations of the 
securities laws and cause serious 
embarrassment to issuers and 
underwriters in connection with the 
timing and marketing of an issue of 
securities. These violations not only 
pose enforcement and administra- 
tive problems for the Commission, 
they may also give rise to civil lia- 
bilities by the seller of securities to 
the purchaser.” 

Subsequently, in a talk for an in- 
vestment bankers’ group in March 
of 1958, SEC Chairman Edward N. 
Gadsby referred to Release No. 3844 
in these words: 

“The questions relating to issuers 
which are most frequently presented 
concern press releases and speeches 
by corporate officials during the pre- 
filing or pre-effective periods. A 
press release by a corporation an- 


nouncing some event in its business 
would not seem to us to present any 
particular problem. The announce- 
ment of a dividend, the receipt of a 
contract, the settlement of a strike, 
the opening of a plant or any similar 
event of interest to the community 
in which the business operates have 
never been looked upon with 
askance. However, that does not 
mean that purported news items 
which tout the companies’ securities 
or which dwell upon the financial 
aspects of the business ordinarily 
associated with the sale of securities 
shall be viewed in the same light.” 
Still in effect, this SEC stand on 
corporate announcements should al- 
ways be in the minds of utility PR 
people, especially as the tempo of 
financial activity grows with this 
ever-bigger growth industry. 


EEI Research—continued 


Recent activities include research on 
methods of applying heart massage, 
extra high voltage cable, water 
pollution, heat storage, galloping 
conductors, aluminum conductor 
fittings, electronic accounting ma- 
chines, high temperature steam gen- 
eration, and effect of temperatures 
on properties of metals. 

A study is also being made of de- 
velopments in various power sources 
which may have potential for the 
future. These include the fuel cell, 
thermionic tube, thermoelectric gen- 
erator, and devices making use of 
the principle of magneto-hydro- 
dynamics. 

“With leadership of the caliber 
represented by the new Division’s 
Executive Committee and with the 
high level of support being given to 
EEI’s expanded research activity by 
companies throughout the country, 
we expect important progress to be 
made in a number of fields of indus- 
trywide interest,’ Mr. Knapp said. 


Dixon - Yates Case Dissent 
Doubts Wenzell “Interest” 


Supreme Court Justice John M. 
Harlan, in his dissenting opinion 
in the recently decided Dixon-Yates 
power plant case, declared: 

“In the light of the findings of the 
court of claims, I cannot agree that 
Wenzell (a New York investment 
banker and consultant to the Budget 
Bureau when it was working on the 
contract) was so interested.” 
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Again 
UNION METAL 


leads 

in the | | 
development | 
of tapered, 
tubular ; 
products 

; 


ANNOUNCING | 
COLD-ROLLED ALUMINUM 
MONOTUBE POLES 


Contact Union Metal for details regarding cold- 
rolled poles of strain hardening, aluminum alloys. 


THE UNION METAL MANUFACTURING CO. 
Monotube Engineered Poles 


Canton 5, Ohio « Brampton, Ontario 
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PLEASE 
DO NOT 
INTERRUPT... 
FOR THE 
NEXT 20 
YEARS 


The man who buys coal for an electric utility knows that he must think about 1981 as if it were a lot close 
than 20 years away. Because the contract he signs today must embrace his company’s coal needs for many yea 
to come. It must contain answers to questions like these: 

Can we count on an uninterrupted supply of the kind of coal we must have? Is this coal laden with hidde 
incremental costs over and above its invoice price . . . in excessive coal and ash handling, equipment outage 
freight charges on inerts, and other operating inefficiencies? Or is it coal that will make our burning equipmer 
operate at highest efficiency, delivering steam at the lowest possible cost? 

Island Creek’s approach to these questions shows the same long-term thinking applied by utilities them 
selves, and the answers are reassuring indeed. We’d welcome a chance to tackle your 20-year queries. Writ 
wire or phone to arrange this important discussion. 


(@ ISLAND CREEK Precisioneered Coa 


You can depend on Island Creek ...a career company dedicated to ce 


ISLAND CREEK COAL SALES COMPANY, Chafin Building, Huntington 18, West Virginia . Chicago . Cincinnati . Cleveland - Detroit . Greensboro » New York « Pittsbu 
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A comprehensive national fuels 
licy study — something that war- 
nts close attention by electric 
ilities — is working its way up to a 
gh level on the Kennedy Adminis- 
tion agenda. And there is slim 
ance that oil-backed opposition 
n again hold back the launching 
such a study, as it did last year. 
aus, around Washington the ques- 
mn has become not one of whether 
e study will be made, but rather 
at group will undertake it. 
What may develop from the probe, 
d when, in the form of definitive, 
forceable national fuels policy, is 
ely a guessing matter. Much will 
pend on the amount of pressure 
at can be brought to bear in Con- 
ess by the powerful forces repre- 
nting the pros and cons. 

[Major coal interests have been 
orking for several years toward 
1e formulation of such a policy as 
means for obtaining a “fairer” 
re of the nation’s fuel market 
an they can get under present 
mpetitive conditions. Opposing oil 
d natural gas interests insist that 
ie coal people have their sights set 
a substantial build-up of artificial 
arket advantages for coal. 

Last year the well organized coal 
-oups barely missed in an attempt 
) push through legislation to set up 
joint Congressional committee to 
ake a fuels study. The bill was 
ymied by a tie vote in the House 
ules Committee. Significantly, sev- 
‘al members of Congress from oil 
1d gas producing states testified 
fore the committee just prior to 
1e defeating vote. 
Now, however, the picture is a 
scidedly brighter one for coal. Not 
ily did President Kennedy make a 
re-election commitment to seek a 
iels study, but two of his top 
lvisors have recently submitted 
rong recommendations for the de- 
slopment of a national fuels policy. 
James M. Landis, in his report on 
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the infirmities of the federal regula- 
tory system, pointed out that vari- 
ous agencies and departments are 
concerned with “segments” of the 
energy resources problem, but that 
they lack “coordination of policies” 
regarding energy use and conserva- 
tion. Said Landis: “Energy is an 


area where interaction is essential . 


and where substantially none exists. 
If we would increase our energy 
resources and utilize them wisely, 
coordination both as to utilization 
and conservation is essential.” He 
urged the creation within the Execu- 
tive branch of an “Office for the 
Coordination and Development of 
Energy Policy.” 

Recommendation for development 
of a national fuels policy came in the 
report by Sen. Paul Douglas (D-III. 
as chairman of the Kennedy-ap- 
pointed task force on the currently 
red hot subject of depressed area re- 
development. The lack of a fuels pol- 
icy, the report said, is an “underly- 
ing reason” for some of the existing 
distress conditions in coal producing 
regions “and in some independent 
oil producing communities.” 

Coal interests lost no time getting 
into the act. In a letter to Kennedy, 
National Coal Association president 
Stephen Dunn noted his industry’s 
“enthusiastic” endorsement of the 
task force recommendation, and of- 


SPEED-UP IN COAL RESEARCH, au- 
thorized for the Interior Depart- 
ment by the last Congress, has been 
asked by Rep. Aspinall (D., Colo.), 
chairman of the House Interior 
Committee. He expressed disap- 
pointment in lack of progress under 
the Eisenhower Administration and 
voiced hopes for improvement under 
Kennedy leadership. Federal re- 
search to find new uses for coals 
and minerals was one recommenda- 
tion of the Kennedy task-force for 
aid to depressed areas. 

——— 


BY RALPH ELLIOTT 
WASHINGTON EDITOR 


NATIONAL FUELS POLICY 


fered the industry’s “full coopera- 
tion” in relieving unemployment in 
coal mining areas. “When the coal 
industry can again sell more coal,” 
Dunn said, some of the idle miners 
will be reemployed. But he warned 
that if coal production is to be in- 
creased substantially, “action must 
be taken to eliminate the unfair 
practices of coal’s competitors.” 


Dunn questioned “whether it is in 
the national interest for natural gas, 
a valuable and relatively scarce 
resource, to be squandered by use 
under industrial boilers.” Sales of 
industrial gas, he intimated, are 
often priced deliberately to under- 
cut coal, with household gas users 
picking up the tab for “this loss of 
revenue.” He also condemned im- 
portation of residual oil, charging 
that it “imports unemployment to 
the coal fields.” 

The oil-gas people had not yet 
fired any guns at this writing, but 
were clearing the decks for action. 

On Capitol Hill a wrangle has 
already started over who should 
conduct the fuels policy study. The 
chairmen of at least three House 
committees each has claimed that 
the task properly falls to his group. 
Sentiment on the Senate side leans 
toward the establishment of a spe- 
cial joint committee for the purpose, 
and the odds are that such a com- 
mittee will eventually be the chosen 
vehicle. 

Many observers see a distinct pos- 
sibility of severe friction between 
Congress and the White House when 
it comes to the actual laying down 
of national policy to govern the 
development and conservation of 
energy resources, and providing for 
the administration of such policy. 

Although the hammering-out of 
that policy is some distance down 
the road, its probable shape could 
well be reflected in the proceedings 
of a national fuels policy study. 
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Postlights located in the front yard of each house automatically turn on at dusk to light the Swanson Highlands community of Gold Medallion 
near South Bend, Indiana. “Magic Eye” postlight turns off at dawn, on at dusk. Each light can be controlled by a regular switch, too, 


Decorative Post Lanterns Solve 
Residential Street Lighting Problem 


a ee ee 2 ate — 


For a few cents extra on their electric bills, residential customers can get street and yard lighti 


without paying municipal street lighting taxes. 


SOLUTION to the street light- 

ing problem in outlying resi- 
dential areas has been adopted by an 
Indiana real estate developer with 
benefits to homeowner and power 
company. 

Swanson Homes, Inc. has lighted 
a 300-home subdivision near South 
Bend with a postlight in each front 
yard. The lights are wired to each 
customer’s meter and are equipped 
with a photoelectric cell that auto- 
matically turns the lantern on at 
sunset and off at sunrise. 

Compared to the cost of installing 
municipal type street lighting, which 
could be prohibitive, the postlights 
represent a substantial saving to the 
developer and are installed without 
charge to the homeowners. They are 
available for about $30 each. 

In addition to providing adequate 
street lighting, the postlights have a 
“prestige” look that has speeded 
sales. Nearly 100 fixtures already 
have been installed at finished 
houses. 

“All those lighted post lanterns in 
the Swanson Development make an 
impressive sight and they give off a 
surprising amount of light,” reports 
Carl Hass, division residential sales 
supervisor for Indiana & Michigan 
Electric in South Bend. 

The idea was suggested to Harry 
Swanson of Swanson Homes by Mr, 
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Hass, in cooperation with Thomas 
Industries, Inc., Louisville, Ky., 
manufacturer of the Moe Light 
photoelectric cell post and lantern, 
and the first to apply the photoelec- 
tric cell principle to post lanterns. 

The system is being suggested to 
other developers. “This answers a 
lighting problem for home develop- 
ments in outlying areas,” says Mr. 
Hass, who adds that at least one 
other builder is already interested. 

Mr. Swanson says the cost of in- 


} 
stalling the postlights and conne 
ing them by underground cable 
the entrance panel of the house w 
ing system, is about $15 each, wk 
the developer pays to the elec 
contractor. ‘ 

The cost of the dusk-to-day 
street lighting adds a few cents 
the monthly electric bills of ea 
homeowner, but he more than mak 
up the difference in the municij 
taxes he does not pay. : 

The homeowner also benefits fre 
a number of conveniences. 
photoelectric control unit built 3 
the postlight can be connected 
other outdoor lanterns up to 2 
watts, in addition to the 150-200 w: 
postlight. And the post has an el 
trical outlet which can be used 
plug in Christmas tree lights or ch 
tric yard tools. 

Indiana & Michigan Electrie 
using the Swanson Development 
promote postlight sales among hon 
owners in other neighborhoods. 
furnishes a postlight lantern free 
charge to the builder of each el 
trically-heated Gold Medalli 
Model Home. 

‘Al Lea, sales manager for the 
Light division of Thomas, states 
other utilities throughout the 
try are beginning to employ 
photoelectric cell post and lan 
for street lighting, too. 
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hopper Saves Months of Road Building 


A 2.7-mile-long power line to serve a microwave 
ransmission station high in California’s coastal moun- 
ains was erected last fall in only ten hours rotor time 
by a 305-hp Hiller 12E light utility helicopter. 

The project, which Pacific Gas & Electric construc- 
ion officials estimated would have taken a ten-man 
srew more than a month just to cut a road along the 
ight of way, was the final step toward activating a 
acific Telephone & Telegraph microwave system 
between San Jose and San Bernardino. 

The ten-hour breakdown for the airlift reads this 
way: four and one-half hours to place 31 poles; four 
and one-half hours wire laying along the nearly three- 
mile-long route; and one hour flying involved in 
ransportation to and from staging area, preliminary 
econnaissance, and personnel transportation. The 
tire operation took only three days. 


=E’s Job Outlook Still Good 


Graduating engineers will fare well when seeking 
a job this spring, it was disclosed at a job placement 
onference hosted by Dr. Frank Endicott, North- 
western University placement director. Dr. Endicott’s 
| ed of 205 companies disclosed these facts: While 
ndustry plans to hire 3.2 percent fewer men with 
non-technical education in 1961 than last year, it ex- 
sects to employ 6 percent more engineers. Second, 
average starting salaries will be up 2.5 percent, with 
nen in business specialties averaging $450 per month 
fo start, engineers, $520. Last school year the typical 
N. U. Tech senior interested in employment in indus- 
ry took five job interviews, had 2.4 job offers, and 
received a starting salary of $536 per month. 


Longest 345-kv Line for Arizona PS 


Arizona Public Service expects to begin construc- 
ion soon on the longest 345-kv line in the United 
States. The 300-mile-long line will connect the com- 
sany’s proposed Four Corners Power Plant in north- 
west New Mexico to load centers in Arizona. Steel 
towers from 100 to 110 ft high will average four and 
five per mile which will give spans in excess of 1000 tt 


NSP Lines to Sample Weather Effects 


Northern States Power plans to build a test span of 
ransmission lines about a mile west of Mound, Minne- 
sota. Conductors will be of various sizes and types 
and will be energized at different voltages. NSP is 
mterested in testing and observing the effects of 
weather on lines located in a lake region such as in 
the Mound area. Parts of the test spans will be cut 
Jown at varying intervals during a five to ten-year 
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period to study the effect of weather on metallic 
corrosion. 


HV Line Probes RI and Corona Loss 


Radio influence and corona loss are being studied 
by the new Westinghouse Electric Corp. experimental 
transmission line at Trafford, Pa. The line is operated 
at voltages up to 200 kv to ground from the company’s 
high voltage laboratory there. It consists of two sec- 
tions, end to end: about 1550 ft of 0.721-in. conductor, 
and 1080 ft of 1.108 in. 

The first important investigation made with the 
new test line was to determine the effectiveness of a 
new design of decoupling or filter network to isolate 
one portion of a transmission line from another with 
respect to RI noise, said J. K. Dillard, manager of 
electric utility engineering. The T-form filters, con- 
sisting of two resistors in series with the line and with 
the midpoint between them grounded through a large 
capacitor, was located between the two line sections. 
One resistor approximately matches the surge imped- 
ance of the line; the other is of arbitrary but much 
higher value to isolate the end of the line section. 
Noise was generated on the smaller conductor and 
then measurements made of the noise transmitted 
through the filters to the large conductor. 

“Test results show that the new design will provide 
a high degree of RI isolation between line sections, 
and we expect similar units to contribute significantly 
to investigations we will make in the near future on 
an EHV test project the company is now engaging in 
at another location,” Mr. Dillard said. 


This portion of the experimental high-voltage test line shows two of 
the filters first tested. In the future, the line can be used to study 
other areas involving RI and corona loss. These include fundamentals 
of corona generation, RI wave propagation, improved instrumentation 
for measuring and studying RI and corona losses and new ideas for 
suppression or reduction of these losses. 


39 


40 


NATURAL 
HAZARDS 


AND THE 


UTILITY 
INDUSTRY 


A World Wide Report on a 
Not-So-Cold War Between 
Electric Utilities and Nature 


By LEWIS E, DICKINSON 
Kaiser Aluminum & Chemical Corporation 
Bristol, Rhode Island 


About the Author .. . 


Lew Dickinson is uniquely qualified to write 
about wild life influence on utility installations. 
His avocation is conservation, he is president 
of the Audubon Society of Rhode Island and he 
has been associated with the electric wire and 
cable business for 36 years. 

This particular article, written especially for 
Exectric Licht anp Power, actually germi- 
nated some four years ago when Mr. Dickinson 
was observing a frustrated bluebird trying to 
alight on a high-tension line. He concluded that 
an electrostatic field was keeping the bird from 
landing and this led him to investigate other 
such phenomena involving birds and power 
lines. An article on this subject appeared in a 
national conservation magazine in 1957. 

Reaction to that study was so favorable that 
he began a survey on a world-wide basis cover- 
ing the effects of all forms of wild life on wire 
and cable installations. 

“By working through embassies,” he com- 
ments, “I was able to write to one or more utili- 
ties and electrical commissions in most coun- 
tries throughout the world. The response was 


. gratifying. While recounting their problems 
- with wild life, they often suggested remedies. In 


the case of animals and birds, it was evident that 
most engineers were anxious to solve the diffi- 
culties, not only to prevent interruptions in cir- 
cuits, but also to provide the least amount of 
interference with nature.” 

During Mr. Dickinson’s long tenure in the 
electrical industry, he has served in various 
management positions involving wire and cable 
production, engineering sales and administra- 
tion. He has been with Kaiser Aluminum at the 
Bristol, R. I., plant since early 1957. 


Gopher attack on neoprene and rubber 
sulation. 


§ 

f 

' 

HERE is a quiet but relentless 
struggle going on between na- 
ture and man in his attempt to 


transmit and distribute electricity. 
Generally, man with his engineer- 


CO ee 


‘ing prowess seems to be winnin 


although nature continues to attack 
in strange ways. q 
In this article the accounts of 
damage by animals, birds, = 
and vegetation were gathered fro 
every major country and man 
other little-known places on ‘th 
globe. Some of the accounts poi 
out solutions to fairly univer 
problems while others, although o 
considerable interest, hardly sug 
gest an immediate threat to Amer 
ican utility installations. 


Animals 


For instance, in Northern Trang 
vaal the giraffe used to give utility 
engineers (and themselves) a ma 
jor pain in the neck until it wa 
decided that all overhead condu 
tors would have to be strung witl 
at least a 20-foot clearance in cer 
tain areas. And in the Congo, the 
possibility of elephants rubbing 
against the towers used in the 
transmission of power to the cox 
per mines has to be taken into ace 
count when the towers are de 
signed and constructed. 

In both Costa Rica and Australi 
opossums cause a lot of trouble b: 
climbing guy wires or poles. Tt 
practical solution to this problem i 
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Overhead power line crossing a river in Ire- 
and. Conductors are strung with corks to 
arn away swans which would otherwise 
dash themselves to death against the con- 
ductors. 


he application of metal discs (alu- 
inum or steel) to the guy wires or 
ailing a 24-inch strip of aluminum 
sheet around the poles. 


From the Panama Canal Zone, 
ome accounts of sloths climbing 
ransmission towers into overhead 
44.000-volt transmission lines caus- 

g them to relay with consequent 
service outages. The unusual fea- 

e here is that single contacts 
rarely prove fatal to the sloths and 
ere have been occasions where 
the same animal survived three 
such contacts in the same night. So 
far as we know, no means have 
been found to overcome this 
problem. 

From Australia, comes a plea to 
suggest a repellant which can be 
mixed in neoprene to prevent 
snawing by wombats of cable 
which is trailed overground. This 
is, of course, the old familiar prob- 
lem of protecting cable from ro- 
dents, and all of the information 
which we have received to date 
from the four corners of the globe 
indicate that armoring is the only 
solution. Gnawing of wires and 
tables by rodents is usually done 
because the wires and cables are in 
the path of the rodent—not for food 
value. 

In Canada, some difficulties are 
sxxperienced with porcupines which 
want to chew most anything. Here 
rmoring would seem to be the only 
olution if cables are attacked. 
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Swans wtih cygnets in Ireland. These swans 
would dash themselves to death against un- 
marked conductors crossing the river along 
which they fly regularly. 


Also, from the same area, beavers 
occasionally drop a tree on a power 
line. The most humane remedy 
here is to trap the beavers alive 
and transport them to another area. 


Birds 


Impact with overhead lines causes 
mortality of many of the larger 
birds. From Austria we hear that 
frequently as many as 30 telegraph 
wires form a wire wall at a height 
of about 12 feet above ground, and 
many birds are found under these 
lines which have been killed by fly- 
ing against them. In this particular 
case, no effort to reduce the dam- 
age to the birds was taken. 


Contrast this to a condition in 
Ireland where swans regularly fly 
up and down the rivers. When 
wires are strung across these riv- 
ers, corks are usually put on one 
of the lines so that the flying swans 
can see and avoid them. 

Of course, all countries have 
problems where large birds contact 
bare power lines and are electro- 
cuted. This has often been taken 
care of by widening the span be- 
tween lines or by changing the 
configuration of the lines to a tri- 
angular shape rather than the con- 
ventional horizontal configuration. 

Building of nests on poles and 
towers causes trouble the world 
over. The Otter Tail Power Com- 
pany at one time put artificial king- 
birds on the lines near where crows 
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Bird nest containing bare metal wire. This nest 
was removed from a power line. 


were building nests and this tended 
to discourage building of nests. 
(Kingbirds will attack crows at the 


least provocation.) 


It is usually when these nests 
become wet that shorts occur. How- 
ever, from both Germany and the 
United States come reports that: 
pieces of bare metal wire are being 
used frequently in these nests and 
this, of course, makes it an all- 
weather hazard. Actually, many re- 
ports indicate that birds are often 
electrocuted while carrying pieces 
of wire for nesting purposes. 


Various things have been done to 
discourage birds from building 
nests on towers and poles. In Ar- 
gentina, Chile and some parts of 
Brazil the “oven bird” builds nests 
on the cross-arms of telephone 
poles. The companies protect the 
poles by putting scratch brushes in 
between the wires so that the bird 
cannot light on the arm to start its 
nest. In this country when fish 
hawks have built nests on poles, 
companies have been known to put 
up special poles for the benefit 
of the birds. In Denmark storks 
are regarded with so much attach- 
ment that engineers, whenever pos- 
sible, move the wires down the 
poles, leaving the top to the visitor. 

In Johannesburg, South Africa, 
droppings of various types of birds 
prove to be troublesome. These 
birds perch on cross-arms immedi- 
ately above the insulation string, 
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Wire cloth installed over a telephone 
pole to prevent attacks by woodpeckers. 


Results of termite attack on control cable with 
neoprene jacket. 


foul the latter and so cause flash- 
overs. They now attach a few short 
pieces of wire sticking out, hedge- 
hog-fashion, at the point at which 
they wish to discourage perching 
and this has proved to be very 
effective. 

In Australia, birds are often 
blamed for causing flashovers of 
transmission line insulators by 
fouling the insulators with drop- 
pings, but there is also a school of 
thought which attributes these 
faults to a dew effect, as they occur 
in the early morning within a few 
minutes of sunrise. 

Of course, everyone in the indus- 
try is familiar with the damage 
done to poles by woodpeckers. Var- 
ious methods have been used to 
reduce this damage. Ropes have 
been hung on poles to give the ef- 
fect of snakes. Wire netting has 
been put around poles so that the 
birds could not get a good grip for 
chiseling into the poles. Concrete 
and aluminum poles have been 
used. 

A new and interesting type of 
damage by woodpeckers was re- 
ported from West Central Texas. 
Telephone cables used in this area 
consist of the insulated conductors, 


covered with a thin sheath of alu- 


minum, over which polyethylene 
is extruded. Woodpeckers pecked 
holes through the polyethylene per- 
mitting the entrance of moisture. 
From Israel we were told of trou- 
ble from small birds on newly in- 
stalled transformer air-gap protec- 
tors. The protectors represent two 
horns of about 44-inch thickness 
facing each other with their ends 
and separated by a gap of about 
4-5 inches. Owing to the small di- 
ameter of the horn and its vertical 
arrangement, the lower end should 


_sheath containing five percent Diel 


have been an undesirable place | 
a bird to sit upon but as a mat 
of fact some small birds prefer 
to sit there and get electrocu 
causing fuses to blow and often - 
terrupting service. The ends of { 
lower horns were fitted with sh 
lengths of glass tubes which p 
vided too weak a grasp for com- 
fortable sitting and actually 
turbances were lessened. They ar 
now going to experiment with som 
pointed glass terminals on the low 
er horn ends which might be mor 
effective. 

From Finland comes a _ repor 


that wires were swung by birds, 
when they flew away, causing con- 
tact between the wires. These are 
no doubt cases where there was in 


sufficient clearance between wires. 
Insects 


From Taiwan, we received a re 
port that lead-sheathed aerial ca 
bles are most seriously attacked by 
local specie of wasps and other ir 
sects. They are experimenting with 
a chemical coating over the leaé 


drin and five percent Pentachloro 
phenol. Also, over some sections 
the island where the insects did th 
most damage, they have protect 
the lead with a layer of coal t 
over-wrapped with bronze wir 
armor. 

Also, from Taiwan came report 
on measures taken to prevent ter 
mite damage to cable. In some 
cases, they have coated under 


a period of two years. Also, 
same technique used for roder 
proofing cable, that is, the use of 
metallic ribbon, has been in effe 
for several years with perfect < 
tection to date. 

On the other hand, from al 
tralia we get word of another meth 
od of termite-proofing cable. Her 
the damage consists of a number 0 
small holes gouged through th 
lead sheath of multi-wire cables fo 
telephone systems. Considerabl 
success in overcoming such damagi 
has resulted from the use of a vase 
line-based serving containing 
senic which is applied to the ou 
side of the lead sheathing. It mig 
be well to mention here that oth 
have considered this but have d 
cided against the use of arsenic. 
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so, in Australia rapid attack on 
stic sheathings by termites have 
d up large-scale utilization of 
tic-sheathed cable in the trop- 
1 regions. 

rom the Panama Canal come 


failures due to termites. It ap- 
ars that the only cables attacked 
those employing jute fillers. 
rom Hawaii we get this inter- 
ing report on termites: 


“Our greatest trouble is with our 
derground cables. Some of our 
derground cables are insulated 
th paper which is kept dry with 
lead sheath. Other underground 
les are insulated with synthetic 
bber or polyethylene, usually 
th a neoprene jacket. Termites 
1 eat through the synthetic rub- 
r, polyethylene or neoprene with 
ative ease. They have occasion- 
y eaten through the lead, but 
at is unusual. Underground ca- 
s are either installed in under- 
ound ducts built especially for 
ch services or buried directly in 
e ground. For cables installed in 
derground ducts, the ducts are 
ated before the installation of 
e cables by blowing Pentachlora- 
enate, chlordane or paris green 
to the ducts. Paris green is used 
all polyethylene or neoprene 
bles, but because paris green will 
ack lead, Pentachloraphenate or 
lordane is used with lead cables. 
or direct-buried cables, the 
‘ound adjacent to the cables is 
eated with either Pentachlora- 
yenate or chlordane. Because of 
s toxic qualities, paris green is not 
sed here.” 
Cuba reports they had trouble 
ith the first underground cable of 
e synthetic insulation type which 
as installed around 1933. After 
yo or three years of service, this 
ible started to fail and upon inves- 
gation of the cause of failures, 
ey found out the insulation had 
2en eaten in spots by a type of ant. 
was necessary to replace all 
ible of that type. : : 
A termite hazard which we woul 
xt encounter here is mentioned 
om the Congo. “Anthills” can 
“ow too close to the lines so that 
ie clearance to ground becomes 
angerous. These “anthills” must 
2 removed, partially or com- 
etely. 
An interesting note from Ran- 
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rts of underground power ca- 


goon states that cockroaches appear 
to be peculiarly attracted to certain 
varnishes used in the manufacture 
of insulating tapes. It is owing to 
this that they never use yellow 
varnish. 


Vegetation 


A report from Russia states that 
when the roots of a tree come too 
close to a cable, the latter may be 
damaged by lightning if lightning 
hits the tree. Screening bars placed 
around the roots are used for pro- 
tection in such cases. 


In Ghana the roots of Nim trees 
occasionally spiral around a cable, 
gradually deforming the cable. 

An interesting observation from 
the Dominican Republic states that 
when lines go over sugar planta- 
tions in the time of the sugar crop, 
some short-circuits occur when 
vegetable matter is blown by the 
wind against the lines. The only 
precaution against this is maintain- 
ing the narrow paths under the 
lines properly clean, pruning the 
trees and chopping down the 
bushes. 

This, of course, brings up the 
question of cleared areas under 
transmission lines in many coun- 
tries. Some countries keep this 
clear by cutting only, some by 
spraying and some by a combina- 
tion of both. In late years, it has 
been suggested by some that selec- 
tive spraying be used which would 
keep the right-of-way clear enough 
for repair purposes and yet allow 
certain types of vegetation to grow 
to provide wild life habitat. When 
the mileage of these relatively nar- 
row rights-of-way are considered, 
the acreage involved is tremendous 
and would add up to a valuable ad- 
dition to wild-life habitat. 

In India, creeper plants often use 
stray wires or poles as supports, 
and rising up to the conductors 
cause faults. 

From Venezuela, we had this re- 
port: 

“We wish to inform you that the 
only interference we have suffered 
here in Caracas is the growth of a 
type of wild grass on cotton cover- 
ing of overhead wire. In the earlier 
days, when we used wire which 
had an outer braid of cotton, the 
plant seeds became wind-borne and 
lodged in the interstices of the 


braid, where the plant grew until 
the wire appeared to have grass 
divots on it at 10- to 30-inch spac- 
ings. From time to time, it was nec- 
essary to clear this plant by means 
of a rope thrown over the wire and 
drawn from one pole to the next. 
This trouble naturally has not 
arisen with the use of line wire 
with polyvinyl chloride (PVC) 
covering, which we now employ, 
since the covering is smooth.” 

From Jamaica we learn that 
Spanish Moss grows on aerial lines 
when there is a fabric covering on 
the wire. Bare wires or wires insu- 
lated with plastic material do not 
support this growth, although they 
have lately found traces of this 
plant on bare aluminum wire which 
has a coating of protective grease. 
The growth does not cause any real 
trouble, although it is, of course, 
somewhat unsightly. 

Puerto Rico also reports aerial 
growth on overhead conductors 
(other than plastic-covered) and 
they say it causes additional sag- 
ging and wind load during storms. 
They also say this aerial plant is 
starting to grow on ACSR after 25 
years of service. 

Perhaps the one thing that most 
people in this country are cognizant 
of is the effect of aerial lines on 
shade trees in towns and cities. 
Surely good public relations re- 
quires that a minimum of damage 
be done to trees through which 
electric lines must pass. Several 
companies have published very in- 
formative booklets on the types of 
trees which have decorative flowers 
and foilage, provide good shade, yet 
are properly shaped to give mini- 
mum interference to overhead lines. 


Conclusion 


It might be well to note that 
while some countries have special 
problems, much can be gained by 
knowing the other fellow’s prob- 
lems. } 

This investigation has led us to 
think that a conservation commit- 
tee might well be set up within the 
utility industry to accumulate in- 
formation of this type and dissemi- 
nate it to manufacturers and users 
of electric wires and cables. It 
would unquestionably contribute 
substantially to the cause of con- 
servation, and would be first-rate 
public relations. 
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Predicting with reasonable accu- 
racy what one’s system peak load 
will be one or two years ahead is 
essential to short range system plan- 
ning and to preparing construction 
budgets. (The load referred to is 
the annual maximum one-hour inte- 
grated demand for the entire system 
in kilowatts). However, obtaining 
any degree of accuracy in such pre- 
dictions appears somewhat remote 
when considering the many variable 
factors that affect peak load. Fur- 
ther, little help can be expected 
from a review of previous system 
peaks. For example, in the last ten 
years PGE’s system peak load has 
ranged from a negative growth of 
0.2 percent to a positive growth of 
18.3 percent. 


Method 


Some of the many factors that 
affect peak load are load growth, 
temperature, wind, sunset time, sky 
cover, economic conditions, voltage, 
and day of the week. Only one of 
these factors, however, has a cumu- 
lative effect on load and that is load 
growth. The effect of any of the 


Editor’s Note—This is an adaptation of a 
paper esented by the author at a recent 
AIEE General Meeting. 
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SHORT-RANGE PE 
SYSTEM PLANNING 


Rate-of-growth factor coupled with historical overall devia tic 
of actual annual peak loads provides sufficient data for re 


sonably accurate predictions. 


By W. L. CAREY, Planning Engineer, 
Portland General Electric Company 


other factors on load, over a period 
of years, is zero. 

After plotting week-day peak 
loads, against these various factors, 
it was found that the best correla- 
tion was between peak load and 
daily mean temperature. January 
peak loads were used since this is 
the month in which seasonal peak 
load usually occurs. Temperature 
information was obtained from the 
weather bureau. 

Fig. 1 shows the January week- 
day peak loads plotted against their 
respective daily mean temperatures 
for each year since 1947. The straight 
line drawn through each year’s 
group of points was arrived at by 
the method of least squares. Highest 
peak load for each January is circled 
to show what happened to the sea- 
sonal peak load in relation to the 
other week-day peak loads. 

Salient features of Fig. 1 are as 
follows: 

1. Slope of each line is temperature- 
sensitive for that year. 

2. Space between successive lines is 
the apparent peak load growth for 
that year. 

3. Deviation of loads about each 
straight line is the combined effect 
of all remaining factors. 


| 


Analysis 


Data on which Fig. 1 is bas 
enables us to write the followi 
general equation: 

P,=P, (l+r)"—(S,+ gn) (T 

+ Kf (x) 

= annual peak load n years 

the future 

P,  =initial annual peak load 

r annual growth in per unit 

S. = initial heat sensitivity inn 
per °F 

g =annual growth of heat sen 
tivity 

T  =actual daily mean tempe 
ture °F 

T, =reference daily mean te 
perature °F 

K = constant 

f(x) = combined effect of all 
maining factors 


The first term in the above eq 
tion indicates that the load is | 
creasing exponentially with years 
The second term shows that 
load varies directly with tempe! 
ture and that this effect is incre 
ing with time. The third term is’ 
combined effect of all remain 
factors. 

Appendix I shows the detai 
analysis of this equation, using fp 


P, 
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1 derivatives and standard devia- 
as. Results are as follows: 

.. Temperature causes a deviation 
eak load of + 4.6 percent. 

. Erratic annual load growth 
ses a deviation of + 3.4 percent. 
. All remaining factors combined 
se a deviation of + 2.9 percent. 
. Combined effect of all the above 
tors would be a deviation of + 
percent. 

e combined deviation of + 6.4 
cent obtained from the equation 
pares reasonably well with the 
ual deviation of + 5.4 percent 
r the last 10 years, when con- 
ering the limited number of points 
which the comparison is based. 
combined deviation of about 6 
cent appears to be reasonable. 

ll of the above deviations are 
5 on a bandwidth such that in 


ly one year out of 10 will actual 
d exceed predicted load by more 
an this deviation. If we were in- 
rested in finding the load which 
uld be exceeded only once in 
ery 25 years, we would add 8 
recent, rather than the 6 percent 
ove. All of the other percentage 
viations would also be increased 
the same ratio. 


Negative Results 


At first glance it may be discour- 
ing to try to use the above infor- 
ation for short-time load predic- 
ns. For example, while we have 
own a correlation between peak 
id and temperature and between 
ak load and rate of growth, we are 
ll no more able to predict growth 
fe or temperature two years in 
vance than we are to predict the 
id itself. However, we can arrive 
what we should not do and that 
to write an equation of future 
ak loads as a function of tempera- 
re, wind, or any other non-pre- 
‘table, non-cumulative factor. We 
ould stick to the only factor that 
. know has a cumulative effect on 
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system peak load, and that is rate of 
growth. This factor along with over- 
all deviation of actual annual peak 
loads should be used in an equation 
for short-time load prediction. 


Positive Results 


The following exponential equa- 
tion can be used for short time load 
predictions: 

BP = BS (1 + aye (1 + d/100) 

P, is the value of peak load to be 
used for the last known year, and 
r is annual rate of growth. These 
two factors are determined by first 
finding the intersections of the 
lines of regression with the most 
probable minimum daily mean tem- 
perature on the plot of peak load vs. 
temperature. These intersections 
are shown in Fig. 1. 

The method of least squares is 
then applied to these intersections 
over the previous ten-year period 
to determine both P, and r. 

If too short a period is used as a 
basis for determining rate of growth, 
results will be too erratic; if too long 
a period is used, factors will be in- 
cluded that may not be desirable, 
such as the effect of major wars, 
depressions, etc. 

Selection of the 10-year period 
was purely a matter of judgment, 
and herein lies the possibility of a 
further study to determine the opti- 
mum period. This would be found 
by minimizing the deviation be- 
tween actual rates over the past his- 
tory of the company. 

“dq” is the percent total deviation 
as presently determined, and de- 
pends on the degree of risk desired. 
Table I is based on a normal distri- 
bution curve and shows relationship 
between risk and deviation. 


Advantages 


Primary advantage of predicting 
future loads by this method is that 
no one single week-day peak load is 
given undue importance. 


OAD PREDICTION METHOD AIDS 


The error in considering only one 
daily peak load for each year can 
be observed by again examining 
Fig. 1. For example, the January, 
1949, peak load was 406 mw, eight 
percent higher than the January, 
1948, peak of 376 mw. This would 
seem to indicate an eight percent 
growth in load. However, an exam- 
ination of intersections of lines of 
regression with the most probable 
minimum daily mean temperature 
for these two years indicates an 
apparent growth in load of only 2.7 
percent, with the remaining increase 
caused by a colder winter. 

Conversely, January, 1958, had a 
peak load of 782 mw, only 0.4 per- 
cent more than the 779 mw peak 
of January, 1957. An examination of 
the lines of regression of Fig. 1 for 
these two years indicates that the 
system had an apparent growth of 
8.9 percent and that lack of increase 
in peak load was almost entirely due 
to warmer winter temperatures. 

Another advantage of this method 
is an appreciation of the magnitude 
of deviation between actual and pre- 
dicted loads, and an appreciation 
that this deviation will increase as 
temperature sensitivity increases. 
This means that as more and more 
temperature-sensitive loads, such as 
house heating, are added the more 
erratic and unpredictable the annual 
peak load will become. 

Present sensitivity of our load is 
about four mw per degree F, in- 
creasing at a constant rate of about 
0.3 mw annually. The deviation 
chart of Table I will consequently 
have to be revised periodically to 
take account of this change. 

Still another advantage of this 
method is that it develops the re- 
lationship between ambient temper- 
ature and peak load. Although this 
relationship is not directly useful in 
predicting peak loads, it is useful in 
determining equipment loading pol- 
icies, since equipment thermal ca- 
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pacity also varies with ambient tem- 
perature. 


Summary 


Following, is an outline of the 
method of predicting short range 
peak loads: 

1. Plot week-day loads P vs. the 
respective daily mean temperature 
T for the peak load month of each 
year over the last 10 years. (Fig. 1). 

2. From weather bureau records 
determining the most probable min- 
imum daily mean temperature for 
peak load month over the past avail- 
able history. See Fig. 1. 

3. Determine line of regression of 
P vs. T and the intersection of this 
line with the most probable daily 
mean temperature. Intersections are 
indicated on Fig. 1. 

4. These intersections, the most 
probable peak loads for each year, 
can then be plotted vs. years on 
semi-log paper. Fig. 2. 

5. Determine line of regression of 
the most probable peak loads vs. 
time, which will show short-range 
load predictions. Fig. 2. 

6. Determine standard error of 
estimate as described in Appendix I. 
This consists of determining error 
due to each of several factors sep- 
arately, then combining them. 

7. Apply a normal distribution 
curve to errors found in Step 6. 
(Shown in Table I.) 

8. Express factors found in Step 5 
and 7 in the equation: 

P, =P, (l+r)" (1+ d/100) 
where 
P,, = predicted peak load at year n. 
P, = initial peak load found in Step 
5: 
r annual rate of growth found in 
Step 5. 
d = deviation found in Step 7. 

Although the emphasis herein is 
entirely on peak loads, our experi- 
ence indicates that the same method 
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can be applied to energy predic- 
tions. 


Appendix | 


General Equation: 
P, =P, (--2)*=—(S,-4 6a) Cae) 
+ Ki(x) 

The particular equation for predic- 
tion two years in advance only is: 
PY, (ete) sai lo) ee 
Kf (x) 

Where rz is the biennial growth rate 
and Sz is heat sensitivity predicted 

for two years in advance. 

The error or deviation of the pre- 
dicted load P due to deviation of any 
one single factor is AP. To determine 
AP, multiply the partial derivative 
of P with respect to that factor by 
the deviation of the factor. This can 
be done for each factor as follows: 

1. Deviation due to temperature 


eis: 


dP 
AP» — aT op — Se Op 


2. Deviation due to growth is: 
IN 2 ee P, oy 
or 


3. Deviation due to temperature 
sensitivity is: 
dP 
AD ek = (T —T,) 8s 
4. Deviation due to all other fac- 
tors combined as one factor is: 


oP of (x) 

ADs = és = K Se 8x 

To evaluate these partial deriva- 
tives the desired degree of accuracy 
must be decided. As an example, 
let’s say that the degree of accuracy 
must be such that in only one year 
out of ten will actual load exceed 
predicted load. Required deviation 
for this accuracy is 1.28 times stand- 
ard deviation, based on a normal 
distribution curve. 

Using this information, the par- 
tials have been evaluated for the 
year 1958 as follows: 


1. Heat sensitivity S. in 1958 w 
3.9 mw/°F. Temperature deviati 
times 1.28 based on 48 years” 
weather bureau records is + § 
degrees F. 

AP, = 3.9 (+ 9.6) = + 37.4 m 
2. P, based on line of regressi 
of most probable loads for 1956 
695 mw. The biennial growth ra 
from the same line of regression 
17.7 percent with a standard devi 
tion of 3.1 percent. This standai 
deviation times 1.28 gives a devi 
tion of 4.0 percent. Thus, 

AP, =. 695 0.04) = + 278m 

3. For the most probable tempe 
ature, the temperature T equals ti 
nes temperature T, and A 

ie has a value only when we 2 
tempt to predict the load for son 
temperature other than the "i 
probable temperature. 

4. Since the form of f(x) is d 
known, P, cannot be evaluated 
the acca way. The deviation of lo: 
due to all remaining factors, P,, h 
been evaluated from Fig. 1, by fin 
ing the percent deviation of all 2 
points from their respective lines 
regression. Multiplying this stan 
ard deviation by 1.28 is + 2.94 pe 
cent, so that by 1958: 

AP, = 815 (+ 0.0294) — + 240m 

To find the resultant deviation 
peak load from all the factors acti 
simultaneously, individual devi 
tions are combined as follows: 


AP rota = : 
V (APx)2-+ (AP,)2 + (AP,)2 + (ABy 
V 37.42 + 27.82 + 02 + 24.02 
+ 52.4 mw } 


This amounts to + 6.4 percen 


the most probable 1958 peak loac 
815 mw. 


Over the last ten-year period, 
standard error of estimate of 
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TABLE 1 
DEVIATION OF ACTUAL PEAK LOADS FROM PREDICTED VALUES 
NUMBER OF TIMES PREDICTED PERCENT DEVIATION d TO USE 


LOAD WILL BE EXCEEDED IN PREDICTION FORMULA 
1 YEAR OUT OF 2 0 
1 YEAR OUT OF 5 4 
1 YEAR OUT OF 10 6 
1 YEAR OUT OF 20 7 
1 YEAR OUT OF 25 8 
etual peak loads is + 4.2 percent; FIG. 1—PEAK LOAD VS. DAILY MEAN TEMPERATURE, 
.28 times this value gives a devia- 300 
ion of + 5.4 percent, which com- 
ares reasonably well to the above 
+ 6.4 percent considering the lim- 


ed number of points on which the 
omparison is based. 

The multiplier of 1.28 has been 
sed throughout in order to estab- 
hh a particular degree of risk. For 
ifferent degrees of risk, different 
ctors can be found from tables 
ased on a normal distribution 
urve. This has been done and the 
sults appear in Table I. 


Appendix Il 


JANUARY PEAK LOADS, MW 


200 
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| 
| 
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D8 LOAD TEMPERATURE 


ACTUAL ANNUAL 
100 PEAK LOAD 
6 | 
| 
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| 
10 20 30 40 50 60 
DAILY MEAN TEMPERATURE, DEGREES F 


ou Daily mean temperature on 
peak load day degrees F. 

2. Actual peak load in mw. Indi- 
cates a growth of 8.1 percent 
and a standard error of 4.2 
percent. 

3. Most probable peak load for 
-_ each year. Indicates a growth 
of 8.5 percent and a deviation 
of 2.6 percent. These are the 
intersections indicated on Fig. 
1 and plotted on Fig. 2. 

4. Points on line of regression 

based on Column 3. 


FIG. 2—PREDICTION OF THE MOST PROBABLE PEAK LOAD, 


MOST PROBABLE PEAK LOAD, MW 
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Fig. 1—Interior view of mobile instrumentation and control center. 
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By E. C. STARR, Chief Engineer 


UCH HAS BEEN LEARNED 
on the BPA system as to what 
onstitutes a thorough investigation 
f breaker performance as well as 
hat procedures must be followed 
| order that accurate records de- 


This report is an effort to present, 
brief form, a number of the more 
portant factors which, in the 
uthors’ experience, must be con- 
idered in conducting tests on an 
yperating power system. 

Due to limited space much of the 
eport is presented in outline form 
ith elaboration only of those parts 
here such detail is considered of 
alue. 

Performance of full-scale fault 
uterruptions are usually to: verify 
umed extrapolation of labora- 
ory test data, give final assurance 
nat a particular design is adequate, 
ind to provide data that are diffi- 
sult or impossible to obtain in the 
aboratory, as for example, kilo- 
netric-type faults [1]. (This term 
s used herein to designate that type 
yf fault a relatively short distance 
way from the station bus that pro- 
luces, under certain. conditions, 
ery high rates-of-rise of recovery 
voltage.) 

Performance of line-dropping 
ind shunt capacitor or cable switch- 
ng tests are conducted for similar 
‘easons, viz: to check laboratory 


‘ditor’s note—This is the essential text of a 
aper prepared by the authors for the CIGRE 
Yonvention in Paris June 15-25, 1960. 
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FIELD INVESTIGATION 
OF BREAKER PERFORMANCE 


Power circuit breaker testing experience on the BPA system 
over a period of nearly 20 years has shown 
that there are many problems to be overcome 

in conducting and interpreting such tests. 


and E. J. HARRINGTON, Test & Development Engineer, Bonneville Power Administration 


results and to secure data under 
conditions difficult to duplicate in 
the laboratory such as long lines, 
low impedance bus, corona decre- 
ments, etc. Calculations may be 
checked, analogs devised or other 
approaches verified from field test 
data. In addition, meaningful and 
searching laboratory tests are made 
possible through knowledge gained 
during field testing. 

For various reasons, fault-inter- 
rupting tests are usually scheduled 
for performance at or near gen- 
erating stations. Ability to adjust 
voltage and fault capacity of the 
site to the desired values are two 
of the principal factors as are also 
the ability to obtain the desired 
recovery voltage characteristics and 
decrements of d-c and a-c com- 
ponents. When these desired con- 
ditions can be met at several loca- 
tions the choice may be determined 
by additional factors, such as: acces- 
sibility, physical and electrical 
clearances, ease of set up, effect 
upon the system, etc. 

Capacitive current interruption 
test sites are chosen such that line- 
dropping tests may be made against 
a low impedance bus, i.e., one giv- 
ing minimum initial recovery volt- 
age or having minimum transient 


voltage regulation resulting from 


the charging current switching re- 
quired. This applies also to cable 
and single capacitor bank switching 
tests. Tests involving switching of 
one capacitor group against others 
(parallel or back-to-back switch- 
ing) are better made from a low 


impedance bus although this is not 
so critical as in the single bank 
case, 


Instrumentation And Control 


Instrumentation for tests at vari- 
ous locations on a _ widespread 
system demands portability of 
equipment, ease of set up plus in- 
dependence of power, lighting and 
water supplies. Figure 2 shows an 
exterior view of the mobile instru- 
mentation center used for tests on 
the BPA system. This is used in 
conjunction with an auxiliary unit 
which contains power-driven reels 
for instrument and control leads, a 
gas-driven 25 kw power supply plus 
tools and workshop facilities. Fig- 
ure 1 is an interior view of the in- 
strument center. Herein are cath- 
ode-ray and magnetic oscillographs, 
voltage amplifiers, timing and se- 
quence control equipment, com- 
munication and public-address sys- 
tems, relays, coordination timers, 
calibration facilities and plug and 
jack panels to facilitate set-up of 
circuitry. Photographic darkroom, 
water and air-conditioning facilities 
do not show in the picture. 

Accuracy of measurements is of 
prime importance. Essential to 
achievement of accuracy is the pre- 
vention of introduction of variables 
from extraneous sources. Many of 
these errors can be reduced to 
negligible proportions by: proper 
routing and shielding of instrument 
leads, proper equipment grounding, 
transmission of data at maximum 
permissible levels, use of adequate 
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BREAKER PERFORMANCE continued 


Fig. 2—Mobile instrumentation and control center for power system field tests. 


Fig. 3—16-channel, synchronous motor-driven sequence control device, 


current transformers, reversing di- 
rection of asymmetry for succes- 
sive tests, attention to impedance 
termination of high-frequency 
cables, adequate voltage-divider de- 
sign and accurate shunts not sus- 
ceptible to stray pickup. 

Of prime importance also is ac- 
curate and properly functioning re- 
cording equipment capable of pro- 
ducing good records. Calibration 
procedures should be standardized 
and oscillograph elements, their 
order and deflection, should be 
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chosen for minimum error and ease 
of analysis. To this end, excessive 
deflections, mechanical bias, over- 
lapping of traces, etc., should be 
avoided. All equipment must be 
well maintained, ie., optical sys- 
tems kept clean and adjusted, new 
lamps used, proper voltages ap- 
plied, etc. 

Control equipment.—Suitable 
control equipment is essential not 
only for proper test timing and 
sequence but also for adequate 
system and personnel protection. 


components of the highest qual 
should be used and not over 
stressed. 


The sequence control equipme 
should have positive “lock out 
after one sequence. All control ¢ 
equipment critical to the system 0 
personnel safety should have o: 
or more stages of back-up prote 
tion. 

In addition to reliability, accu 
cy of control is of major importange 
This applies in particular to fay 
initiation and test breaker trippin 
controls which should be consisten 
to within a few electrical degrees 
All sequence controls should | 
capable of being preset and of s 
cific incremental variability with 
out loss of accuracy. 

All but the simplest of tests 
best performed by fully automati 
control. This means that all event 
and their sequence such as oscillo 
graph start, fault initiation, break 
trip, etc., will take place automati 
cally and at the proper times oni 
the manual start signal has be 
given. To accomplish this the nu 
ber of control channels must 
sufficient to handle any degree ¢ 
complexity encountered and th 
timing range of sequences should b 
from a few electrical degrees ° 
several seconds. 

Fig. 3 is a view of the sequence 
control contained in the mobile in 
strument center in use by BPA 
Synchronous motor-driven cam 
operating high-accuracy mier¢ 
switches are used. Cam position 
are variable and 16 channels 
provided. The microswitches co: 
trol mercury relays, which in tur. 
do the actual circuit switching. Th 
present device is driven by a re 
luctance-type synchronous moto 
which will soon be changed to i 
permanent-magnet type for in 
creased accuracy. This unit in com 
bination with telephone-type ste 
per relays and event timers cov 
a range of sequence from ten sé 
onds down to a few electrical 
grees. 


Oscillographs.—For importal 
tests a minimum of two magne 


> ie 
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oscillographs are considered 
cessary to insure reliability. To 
is end the most essential quanti- 
s should be duplicated on both 
cillographs. For legibility it is 

eferred that not more than 12 
aces be recorded on 10-inch-width 
aterial. Such oscillographs should 
ve automatic record numbering, 
dible lamp burn-out signal, con- 
ant speed with a wide choice of 
ges, marginal timing lines, high 
riting rate and an excellent opti- 
system that includes illumina- 
on with a minimum of stray light 
prevent record fogging. Of con- 
derable merit is high dielectric 
rength between channels that may 
revent breakdowns due to inad- 
uate shielding of incoming cir- 
its. (While such potentials are 
etter left in the switchyard, they 
re sometimes brought in inad- 
ertently.) 

One or more cathode-ray re- 

ording channels are essential if 
igh-frequency or medium-high- 
equency phenomena such as re- 
overy voltages are to be recorded 
hree channels are a desirable 
inimum. On such oscillographs, if 
rum-type record magazines are 
sed, positive and absolutely re- 
iable unblanking and blanking of 
he beam is a necessity. This applies 
o both the oscillograph proper and 
ll allied control circuitry. 
_The authors find that for mod- 
) rately-high-frequency recording, 
he continuous paper or film drive 
Magazines are more reliable and 
nuch less critical as to timing. For 
ertain types of tests, preliminary 
set-up, timing and equipment 
shecks, one or more single-channel 
yr dual-channel cathode ray oscillo- 
scopes with fast developing camera 
attachments are useful. 

High-speed cameras.—Such aux- 
liary equipment is probably most 
iseful in the research and develop- 
nental field although it is often the 
sase that some research or similar 
nvestigations may be combined 
with breaker tests. As an example, 
nvestigation of arc phenomena and 
Jeionization times can be readily 
sombined with breaker fault in- 
errupting tests. The high-speed 
samera in addition to its application 
n such fields will be found of value 
juring breaker tests to record de- 
Jections due to shock, gas, oil or 
Jame expulsion, linkage deflections, 
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latch behavior, etc. In conjunction 
with an oscilloscope it may be used 
to simultaneously record both elec- 
trical and mechanical or other vis- 
ual phenomena. 

A 16 mm film size is usually ade- 
quate as is a 100-ft magazine ca- 
pacity. A maximum frame speed of 
4000 frames per second will ac- 
commodate most mechanical in- 
vestigations. Lighting will be found 
very difficult for greater frame 
rates. Arc phenomena and other 
self-luminous objects can utilize 
frame rates of 8000 per second and 
higher and impose no lighting prob- 
lems. 

Shielding And Prevention 
Of Error Potentials 


Electrostatic sources.—Electric 
fields are sources of error when 
permitted to terminate on instru- 
ment leads of recording equipment. 
Equipment location should be so 
chosen as to minimize such fields. 
The use of coaxial or triaxial cable 
for instrument leads with proper 
grounding of shield conductors is 
usually effective. Faraday-type of 
shielding for instruments is usually 
adequate. Resistance-type voltage- 
dividers should pass sufficient cur- 
rent to minimize capacitively 
coupled errors. 

Electromagnetic sources of error. 
—Error voltages due to such sources 
impose the most difficult shielding 
problems. Although the mutual 
coupling between instrument leads 
and source of flux may be very low, 
very high rates of change of flux 
may be encountered. This coupling 
should be kept to a minimum by 
avoiding parallels between leads 
and bus if possible and the leads 
should be kept short. The leads 
should be shielded by placing under 
the ground mat if duct runs or 
tunnels are available, or placed in 
bonded conduit grounded at both 
ends. 

Triaxial cable should be used for 
the utmost in shielding and one or 
more conductors of large cross sec- 
tion should be run along with the 
instrument leads. These large con- 
ductors should be grounded at both 
ends so as to form a short-circuited 
turn. Such shielding, if properly 
arranged, is quite effective. 

For amplifiers, etc., an isolated 
ground bus should be used. This 
bus should be connected to ground 
only through instrument-lead shield 


conductor. The chassis of the in- 
strument should be connected to the 
recording location ground point. 

Information to be recorded 
should be brought in at as high a 
potential or current level as feasible 
in order to keep signal-to-error 
ratio as high as possible. The au- 
thors attempt to bring all potentials 
in at a 100-v to 200-v level. 

When using triaxial cable some 
experimenting may be in order to 
determine the best connections of 
the double shielding conductors. 
The authors have found that best 
results were obtained when both 
shield conductors are grounded at 
the source end. At the recording 
end the inner shield is connected 
to the instrument-isolated ground 
bus and the outer shield to the 
chassis, which is in turn connected 
to the instrument-location ground 
point. 

Differences in potential (ground 
gradients)._Errors introduced in 
leads and equipment by such 
sources can be mitigated by con- 
necting all conductors carrying 
ground-return current to a central 
low-impedance grounding point. 
Shunts, current transformers, volt- 
age dividers, etc., should be located 
immediately adjacent to this point 
if possible. Recording equipment 
should be grounded at this point. 

If the breaker under test is re- 
mote from this grounding point and 
ground faults are scheduled, the 
fault current should be brought 
back to this grounding point via in- 
sulated conductor. Breaker frame, 
etc., are grounded at this same 
point. ~ 

When the source ends of instru- 
ment leads derive data at locations 
that may differ in potential from 
that at the instrument location, low- 
resistance conductor should be run 
in close proximity. This conductor 
is grounded at both ends thus pro- 
viding neutralizing transformer ac- 
tion to induce a longitudinal poten- 
tial along the instrument leads ap- 
proximately equal to the ground 
gradient. 

Proof of shielding effectiveness. 
—If feasible, a final check for stray 
pickup should be made by con- 
ducting a preliminary test run, in- 
cluding operation of all recording 
equipment. All potential and cur- 
rent recording leads should be iso- 
lated from their sources of supply 
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BREAKER 
PERFORMANCE 
continued 


but “with these supply ends ter- 
minated by an impedance approxi- 
mately equal to that of their driving 
source. These terminals should not 
be isolated from any of their normal 
grounding connections. The object 
here is to obtain records under as 
nearly normal conditions as pos- 
sible except for zero signal input. 
Any signals appearing on the rec- 
ords under such conditions will be 
from unwanted sources which may 
then be searched out and proce- 
dures adopted toward their elimina- 
tion. 

It is the authors’ practice in the 
case of important tests to make 
two preliminary tests using fault 
currents of reduced magnitude. One 
of the tests is run to check for stray 
pickup, etc., as above, while the 
second is made with all equipment 
operating in the normal manner. 
This second test serves as an over- 
all check of control equipment, 
timing, back-up operation, etc. 


Safeguards 


Equipment.—The best protection 
is to make certain that unwanted 
voltages cannot be brought to re- 
cording equipment. Equipment fail- 
ure may result in the introduction 
of such potentials in instrument 
and control circuits. Film cutouts, 
gaps or arresters may be employed 
to limit such voltages to safe values 
if instrument-insulation levels are 
coordinated with such protective 
devices. Selection of protective 
equipment should be made with 
care in order that its presence does 
not introduce errors in the recorded 
data. 

Personnel.—Safety of personnel 
is utmost at all times. All test and 
observing personnel should remain 
at an adequate distance from equip- 
ment under tests as well as as- 
sociated back-up devices. They 
should avoid all areas where large 
ground gradients may exist and out 
of contact with steelwork, yard 
fences, etc. 

Suitable fire combatting equip- 
ment should be on hand as well as 
personnel familiar with its use. All 
safety precautions and clearance 
procedures must be clearly out- 
lined and rigidly followed. 


52 


Fault-Test Procedures 


Control of fault initiation and 
contact. parting.—Both control 
equipment and initiating device 
should be capable of such accuracy 
that the fault may be applied at 
any pre-selected point on the volt- 
age wave. An accuracy of = 10 
electrical degrees will place the 
amount of current asymmetry un- 
der close control of the operator. 
This is essential if the number of 
tests is to be held to a minimum. 

Inasmuch as maximum _inter- 
rupting duty is a function of con- 
tact-parting point, this must also be 
under precise control of the op- 
erator. 

Conditions for maximum inter- 
rupting duty._To produce maxi- 
mum interrupting duty on a break- 
er at a given location, certain crite- 
ria must be met, namely: 

1. The current wave should be 
asymmetrical. 

2. The power factor should be low; 
ie. fault circuit predominantly in- 
ductive. 

3. The final loop of current prior 
to interruption should be a major 
loop. 

4, This major loop of current should 
have approximately 50% asym- 
metry. 

5. Rate of rise and overshoot of 
recovery voltage should be as great 
as the fault circuit will permit. 

6. Breaker contact parting should 
be adjusted for maximum arcing 
time. This means that any further 
advance in contact parting would 
result in interruption at the current 
zero preceding the desired major 
loop of current. (Our procedure is 
to adjust for major loop interrup- 
tion and then advance contact- 
parting point in increments until 
a minor loop interruption is ob- 
tained.) 

We believe the above conditions 
represent essentially maximum 
duty for all oil breakers. Although 
doubt might be expressed in some 
quarters as to whether asymmetri- 
cal faults are as severe as symmetri- 
cal for air-blast breakers, our ex- 
perience indicates that the high 
current and only moderate reduc- 
tion in recovery voltage rate as- 
sociated with the 50% asymmetry 
point produces a very good test. 
For a more detailed discussion of 
this subject see discussions by E. C. 
Starr of references [2], [3], [4]. 


-ject is usually to obtain as nea 


In the case of kilometric-ty 
faults these criteria do not 
sarily apply, except that maxi 
arcing time would still seem 
necessity. In such cases the ec 
bination of fault current and r, 
of-rise of recovery voltage sele 
will be contingent upon the die 
tric recovery characteristics of 
breaker. Some foreknowledge oi 
this characteristic would seem on 
in order if optimum conditions are 
to be generated. 

Preliminary timing adjustm 
—If the initiating switch and con 
trols are accurate and consister 
preliminary adjustment may be | 
complished by causing the initiatir 
switch to energize, at full voltage, z 
capacitance or other form of vol 
age divider. Oscillographic recor 
of this voltage enable the operat 
to adjust for fault initiation at 
desired point on the voltage wav 

Contact-parting time may be es. 
tablished by preliminary tests 
low voltage. Selection of contact 
parting point for the initial test i 
more or less dependent upon thi 
operator’s experience. Here the ob: 


maximum arcing time as possibk 
on the initial test. In this way 
minimum number of additiona 
tests will be necessary to establisl 
performance at maximum duty. 

Performance data on si 
breakers are most helpful in achie 
ing optimum initial parting poi 
as is data on the system d-c decreé 
ment if proper final current loo 
asymmetry is to be realized. 

If high-speed cameras are to b 
used their acceleration rates an 
running times must be known. Thi 
will permit the operator to estak 
lish their energization at a tin 
such that the desired speed will b 
attained when the phenomena oc 
cur while having sufficient film i 
reserve to cover the desired spai 
of time [5]. 

The same comments apply t 
oscillographs to the extent that the 
should be up to speed sufficient 
in advance of the operation 
constant speed will obtain through 
out the important recording perio 

Line Dropping And Capacitor 
Switching Tests 

Control of contact parting 
Breaker performance during 
terruption of capacitive current 
directly related to contact spaci 
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ir dielectric strength) at certain 
ritical periods. This being the case, 
mtrol of contact-parting point can 
sult in a thorough investigation 
behavior in a much fewer num- 
r of operations than if breaker 
ipping is random. 


ce is to be characterized by re- 
riking, this will be most likely to 
cur if the time interval between 


cing at which the breaker will 
terrupt and maintain interruption 
r at least 14 cycle should be de- 
rmined. This region should then 


triking. A smaller number of in- 
rruptions should also be made 
ith contact partings occurring 
oughout the entire current wave. 
hese are usually made at intervals 
f 15 electrical degrees. 

Bus impedance and recovery 
oltage._Experience has shown 
at, other factors remaining un- 
anged, leading current interrup- 
ion will be the most difficult when 
he impedance of the supply bus is 
minimum. By difficult, it is meant 
hat the tendency toward re-strik- 
g will be the greatest. Low supply 
mpedance means minimum regula- 
ion and therefore minimum initial 
ecovery-voltage across breaker 
ontacts. Initial interruption of cur- 
‘ent is thereby made easy and oc- 
‘urs at small contact spacings. If 
he breaker is to maintain this 
nitial interruption and not re- 
trike it must acquire sufficient 
lielectric strength in the succeed- 
ng one-half cycle to withstand ap- 
yroximately twice the normal line 
yr capacitor voltage. Restriking can 
ye harmful not only to the breaker 
tself, but also to the system in 
vhich it is operating due to the 
yxroduction of transient overvoltage 
n certain areas and under certain 
onditions of circuit configuration. 

Line-dropping and ungrounded- 
apacitor-bank switching tests 
hould always be three-phase tests 
it maximum operating voltage. The 
roltage across the first pole to clear 
m a three-phase line-dropping op- 
ration continues to increase due 
0 the capacitive coupling with the 
ninterrupted phases. This may 
esult in a total voltage across this 
ole of 2.35 to 2.45 times normal 
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In general, if a breaker’s perform- ; 


line-to-ground voltage instead of 
the approximately twice normal 
that would appear if the operation 
were single-phase. Single-phase 
tests, to be adequate, must be made 
at voltages that insure duplication 
of the three-phase recovery-volt- 
age conditions. This may be difficult 
to do outside the laboratory and 
even there all variables may not be 
included. 

No rule will be propounded as to 
proper line length for tests. The 
popular belief that long lines are 
the most difficult to switch may not 
always prove correct. Many break- 
ers have been tested whose per- 
formance was poorest when switch- 
ing short lines or sections of bus. 

Single and multiple capacitor 
bank switching tests.—Here the type 
of tests to be performed will, to a 
large extent, be determined by the 
service for which the breaker is 
designed. If it is intended for duty 
involving the switching of shunt 
capacitors on a bus to which no 
other capacitors will be connected, 
then not much is to be gained by 
testing in the presence of parallel- 
connected banks. If, however, the 
breaker is intended for both types 
of service, it is essential that the 
tests include switching in the pres- 
ence of parallel groups. In either 
case, low impedance of the supply 


_bus is conducive to a more difficult 


test. 

The authors are of the opinion 
that any breaker designed for ca- 
pacitor-switching duty must be es- 
sentially re-strike-free in_ inter- 
rupting performance. By essentially 
re-strike-free is meant not over one 
re-strike per 100 three-phase in- 
terruptions. Furthermore, such oc- 
casional re-strikes must cause no 
damage to the breaker if and when 
they do occur. It is in this area that 
parallel-bank switching tests be- 
come of particular importance. A 
breaker may re-strike while switch- 
ing single banks and sustain little 
if any damage even though the bus 
is of relatively low impedance. The 
presence of closely-coupled parallel 
capacitor banks can alter conditions 
to where a single re-strike may 
produce major damage to oil-cir- 
cuit-breakers. In the authors’ ex- 
perience such damage has ranged 
from delamination of interrupter 
baffles to rupture of interrupter 
tubes, breaking of lift rods, cross- 
heads and even bushing fracture. 


The presence of parallel banks 
modifies the initial rate-of-rise of 
recovery voltage to the extent of 
making it possible for the breaker 
to interrupt with very little contact 
separation, a factor which soon be- 
comes a handicap in the race be- 
tween system frequency recovery 
voltage and breaker dielectric 
strength between contacts. 

Instrumentation for such tests on 
wye-connected, grounded-neutral 
banks is relatively simple although 
considerable difficulty has been 
experienced in accurately recording 
the high-frequency current tran- 
sients that flow between closely- 
coupled parallel groups during the 
energization of one group; the others 
being previously connected. De- 
energization of the first group ac- 
companied by re-striking of the 
breaker produces the same difficul- 
ties. The principal difficulty is in 
shielding of these current circuits 
from error potentials. It has been 
found essential to keep the incom- 
ing signal level as high as possible. 
This is accomplished by using rel- 
atively high-resistance shunts 
across which the C. R. O. input 
voltage is derived. This necessitates 
high quality current transformers 
capable of developing large sec- 
ondary voltages without saturation. 
In addition, if such current trans- 
formers have multiple-turn pri- 
maries, these windings must be 
capable of withstanding high turn- 
to-turn voltages. 

Voltage measurements during the 
switching of wye-connected un- 
grounded-neutral capacitor banks 
can be difficult, particularly when 
such groups are supplied from 
delta-connected transformers. The 
authors have obtained best results 
by using capacitance voltage-divid- 
ers and amplifiers for neutral-to- 
ground measurement while poten- 
tial transformers usually are satis- 
factory for line-to-neutral informa- 
tion. The use of potential trans- 
formers between neutral and 
ground may result in ferroresonant 
oscillations. 


Other Types Of Tests 


Out-of-step switching tests.—Inas- 
much as staged out-of-step switch- 
ing tests on a large power system 
supplying critical customers would 
be extremely difficult to arrange 
and to justify, full-scale field tests 
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of breaker performance under these 
conditions have not been conducted. 
Tests have been performed to de- 
termine the conditions that must be 
met by a breaker during such in- 
terruptions. Such data may be ob- 
tained without the necessity of 
producing out-of-step operation. 
This is achieved by performing 
three-phase ungrounded fault in- 
terruptions while recording all the 
pertinent variables. If the fault lo- 
cation is chosen so as to be at the 
approximate center of impedance 
between the internal voltages of the 
two stations (or network equiva- 
lents), the recovery voltage across 
the breaker when clearing the 
three-phase fault will be approxi- 
mately 50% of that which would 
appear on an out-of step switching 
operation. 

Such tests have been conducted 
on the system and subsequently 
verified by analog computer stud- 
ies [6]. 

Miscellaneous tests.—Under this 
heading might be listed magnetiz- 
ing-current switching tests and 
tests which, while primarily for 
other purposes, do involve power 
circuit breakers. The authors have 
had little occasion to conduct or 
otherwise participate in magnetiz- 
ing-current interruption tests. This 
is chiefly due to the fact that break- 
er performance under such duty 
has never been a problem in our 
experience. Our system design re- 
quires that all transformers subject 
to no-load switching have an ar- 
rester on at least one winding there- 
by limiting any voltages that might 
be induced by breaker-current- 
chopping to tolerable values. 

Careful consideration of data 
needed and equipment available 
may result in tests of the second 
type. For example, a series of light- 
ning arrester tests was performed 
using a re-striking breaker to gen- 
erate the desired overvoltages. This 
resulted in data on both the arrester 
performance and breaker deteriora- 
tion. 


Interpretation Of Results 


Analysis of breaker test data and 
the drawing of proper conclusions 
therefrom involve the summation 
of observations made during and 
after the tests and of analytical 
summaries of instrument records. 
Some of the salient points that 
should be observed in the perform- 
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ance of fault-interrupting tests are: 

During interruption.— Excessive 
ground shock, expulsion of flame, 
gas or oil. Secondary explosions. 
Mechanical noise or other abnor- 
malities. Excessive deflection of 
parts, etc. The high-speed camera 
is a valuable adjunct to such ob- 
servations. 

After interruption.—Integrity of 
all mechanical and electrical parts. 
This involves inspection of the 
mechanism, valves, etc., disassem- 
bly of interrupters and critical in- 
spection of all essential parts there- 
of. Of particular importance is ob- 
servation of contact erosion and the 
amount of material remaining be- 
fore contact pressure would be lost. 

Oscillograph records are analyzed 
to verify that maximum arcing 
times have been obtained. Proper 
contact make and break are verified 
as well as correct operating times. 
Interrupting times are measured 
and any abnormalities in arcing 
times are observed. In air-blast 
breakers arc duration is probably 
one of the most important criteria 
of performance. In oil breakers, arc 
duration and/or interrupter pres- 
sure can be the critical factors. 


Conclusions 


1. The performance of full-scale 
field tests on power circuit breakers 
of new design can, if properly con-. 
ducted, verify or void the rating 
assigned. 

2. If such tests are to yield data 
accurately depicting breaker and 
system performance, particular care 
must be taken in instrumenting for 
records and specific procedures 
must be followed in conducting the 
operation. 

3. Control of fault-current asym- 
metry and breaker-contact-parting 
point is considered essential during 
fault-interruption tests. 

4. The performance of a breaker 
during interruption of capacitive 
currents is materially influenced by 
the voltage regulation (transient) 
of the supply bus. 

5. Control of contact parting, 
when properly exercised, can result 
in a thorough investigation of ca- 
pacitive-current interrupting per- 
formance, in a relatively small num- 
ber of operations. 


References— 


1. W. F. Skeats, C. H. Titus and 
W. R. Wilson, Severe rates of rise 


_ tem (Journal of the Society of Me 


of recovery voltage associateein 
transmission line short cirey 
(AIEE Trans., Vol. 76, pt. III, 
p. 1256-1264). 


2. A. EF. Darlandy toe Kill 
C. J. Balentine and E. B. Ri 
Field tests at Grand Coulee d 
on 10,000-mva, 230-kv low-oil 
tent ie circuit breaker (A 
Trans., Vol. 70, pt. I], 19510 ae ej 
1384. Disease by E. ic Stara 
1384-1385) . 
3. A. F. Darland, W. H. Clagett a 
W. M. Leeds, Interrupting cap 
verification of 10,000,000-kva, | 
kv oil circuit breakers for Gran 
Coulee power plant (AIEE Trans. 
vol. 70, pt. II, 1951, p. 1386-139 
Discussion by E. C. Starr, p. 138 
1396). 
4, W. F. Skeats, The effect ona for 
rent asymmetry on circuit w 
ruption (AIEE Trans., vol. 11. 3 
III, 1952, p. 135-139. Discussion — 
EK. C. Starr, p. 140-142). 
5. Everett J. Harrington and He 
old C. Ramberg, High-speed m 
picture photography of electric 
arcs on a high-voltage power sy: 


tion Picture and Television Engi 
neers, vol. 60, June 1953, p. 675 
679). * | 
6. W. M. Leeds and D. J. Povejs 
Out-of-phase switching voltages am 
their effect on high-voltage cireu 
breaker performance (AIEE Trar 
vol. 71, 1952, p. 88-94). 

7. W. M. Leeds and R. Coy 
Sickle, The interruption of chargii 
current at high voltage (AIE 
Trans., vol. 66, 1947, p. 373-382). 
8. Reinhold Rudenberg, Transie’ 
performance of electric power sy 
tems (book), McGraw-Hill Boe 
Company, New York, N. Y., 195 
9. W. M. Leeds, J. H. Pehroam ar 
C. F. Cromer, Oil circuit break 
for switching 115-kv shunt capac 
tors (AIEE Trans., vol. 72, pt. I 
1953, p. 1066-1072). 
10. P. C. Edwards and P. Q. Ne 
son, Field testing of a 69-kv ¢ 
circuit breaker by the Southe 
California Edison company (A 
Trans., vol. 77, pt. III, 1958, p. 168: 
1693). 
11. O. Naef, J. D. M. Phelps, W. } 
Wilson and A. L. Streater, Fie 
tests on a 345-kv high capacity o 
circuit breaker at Philip Spor 
power plant (AIEE Trans., Pee 
No. 59-188). 


Electric Light and Power, February 15, } 
j 


Operation of the interrupter is easily checked by 
taching a jack and opening and closing the contacts 
y hand. This convenient operation-check is another 
st-saving advantage over other breaker designs. 
The advanced interrupting techniques developed 
this new gas breaker, improved contact design and 
ficiency of the SF, (sulfur-hexafluoride) interrupt- 
g medium combine to reduce the need for periodic 
aintenance to a fraction of present accepted prac- 
e. Over-all maintenance costs of the Westinghouse 
as breaker are estimated to be less than half those 
other breakers. 
Extensive field and laboratory experience (since 
53) has proved that SF, is completely safe to use 


Bb: 


rithout any harmful effect on personnel. Only pre- 
autionary measures of the common-sense variety 


tivated alumina, as it is circulated in the breaker 
gh- and low-pressure systems, to remove any gase- 
arc products. Any solid arc products left in the 
ole unit after evacuation can be quickly blown out 


Vestinghouse Gas Breakers for Improved Performance 


rom 69 to 460 Kv and Beyond 
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with compressed air. 

This inert, nonflammable, nontoxic gas is heavier 
than air as demonstrated in the laboratory experi- 
ment above. The SF; sinks to the bottom, snuffing 
out the candle. Tests show that the mice can live in 
a mixture of 80% SF; and 20% oxygen for 24 hours 
without ill effect. 

To learn more about the way the Westinghouse gas 
breaker can cut installation and maintenance costs 
and increase breaker performance, call your West- 
inghouse sales engineer. Or, write Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, 
Pa. You can be sure... if it’s Westinghouse. -61006 


4 
BP Pr | 
” i Wang: we 


Westinghouse 
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One block of 360 GE capacitors, coupled with five other identical 
blocks, comprise the nation’s largest EHV series capacitor bank. The 
50-kvar capacitor blocks are part of the BPA 345-kv transmission 
system. 


The nation’s largest EVH capacitor bank, built 
for the Bonneville Power Administration, has suc- 
cessfully passed field acceptance tests. 

Manufactured by General Electric, the installation 
is used to balance loading on BPA’s 345-kv trans- 
mission system. 

The bank is composed of 2160 50-kvar capacitors 
divided into six identical blocks—two blocks per 
phase. Each block is mounted on a special insulated 
platform and held in place in aluminum stack racks. 

During the week-long testing, witnessed by rep- 
resentatives from several U.S. and Canadian utili- 
ties, extensive electrical checks on by-pass switch- 
ing, protective gaps, overload relaying and automatic 
reinsertion were administered. 


Chance Adjusts Pricing Policy 


The A. B. Chance Co. has announced that it has 
changed its delivery policy on hot line tools and 
grounding equipment so that the published prices of 
those products are now on a delivered basis, includ- 
ing freight to destination. 
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According to L. C. Hansen, vice president . 
general manager, the change was made for the e 
venience of customers. In order to cover the fre 
costs, prices on hot line tools and grounding eq 
ment have been raised approximately 5 percent. 


Lighten Lamplighters Load 


Trucks like this are helping modern lamplighters of Commonwe: 
Edison’s Public Service Co. division make quicker, easier lamp 
placements on street lighting systems maintained by the utility. 
man can service up to 100 lamps a day with the help of the lam 
lighter truck. 


Points-Up Computer Speed 


The impressive speed of the IBM 709 computer y 
recently brought out in a comment by James Ve 
Ness, professor of electrical engineering and chairmé 
of the computer center committee, Northwestern Ux 
versity. When solving a large problem on a 705, |! 
found just after pushing the “start” button that I 
hadn’t told the computer to print the answer. By tl 
time he stopped the machine after a few seconds, 
had already solved the problem—one which wou 
take an hour on the IBM 650! 

His comment accompanied news that Northweste! 
will install a 705 in its interdepartmental comput 
center in July. A large boost in demand for the cor 
puter by faculty and graduate students necessitat 
acquisition of the 709. The existing 650 is used abe 
four times as much as three years ago. It was goil 
more than 300 hours per month last summer, forei 
the center’s crew to work three shifts. 
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b Crane, Hoist Cut MP&L Handling Costs 


oa 


tter utilization of manpower is one economy realized by equipping 
‘vice center with a jib crane and electric hoist. 


The initial step in Mississippi Power & Light Co.’s 
forts to harness increasing costs in handling poles 
id heavy equipment at its service center was the 
stallation of a four-ton capacity jib crane and elec- 
ic hoist, both manufactured by R. G. LeTourneau, 
Ton 

The results, proved out by carefully maintained 
scords, led the company to include similar installa- 
ons in future modernization and expansion plans. 
onsequently, since 1956, similar equipment has 
e installed at four other service centers. 


Savings have been realized by the reduction in 
ne of from one hour fifteen minutes to ten minutes 

unload an average load of five poles; one man 
Badin of transformers, instead of the former full 
ald crew; and the elimination of additional railroad 
dings. 


harp Competition Forecast For 
ighting Industry 


The year 1961 will be a good business year for 
1e lighting industry, but will probably not produce 
ibstantially larger industry sales than 1960, accord- 
1g to a statement by a Westinghouse lamp division 
xecutive. 

Forecasting that tough competition can be ex- 
ected on all fronts, F. M. Sloan, vice president and 
sneral manager of the division said that the sales 
ill go to the company “who offers better quality, 
ewer products, more attractive packaging, and, in 
sneral, smarter merchandising and marketing 
chniques.” ; 

Speaking specifically, Mr. Sloan said that one 
right spot in the picture is the continued rapid 
rowth of the mercury-vapor lamp market. Ten 
ears ago the industry sold $4-million worth of mer- 
iry vapor lamps, in 1959 it was up to $22-million, 
nd for 1960 was about $15-million. 


ectric Light and Power, February 15, 1961 


EDP Industry Headed For Period 
Of Greatest Growth 


The electronic data processing industry in 1961 
and the immediate years will. experience its most 
rapid growth since the invention of electronic com- 
puters, according to Walter W. Finke, president of 


-Minneapolis-Honeywell’s Electronic Data Process- 


ing Division. 

“The industry’s growth, which may become almost 
explosive in nature as we move farther into the dec- 
ade of the sixties, will be across the board—in busi- 
ness, industrial, scientific engineering, and military 
applications,” Mr. Finke said. The biggest growth 
will in business and industrial data processing. 

Mr. Finke stated that the EDP system and equip- 
ment manufacturing industry became a billion-dol- 
lar-a-year industry in 1960. He predicted that it 
would grow to between $3-billion and $5-billion by 
1965. 


Automatic Boiler Contaminant Control 
System For Meramec Plant 


Union Electric’s newest steam generating station, 
Meramec plant, has installed a system for automatic 
on-stream control of boiler phosphate feed and 
determination of silica content of the boiler, 

By detecting silica down to the fractional parts 
per million with unerring accuracy on a continuous 
basis, it is possible to prevent efficiency-robbing silica 
deposits forming on turbine blades. 

In addition to phosphate and silica analysis, Union 
Electric is using the system, manufactured by Tech- 
nicon Controls, Inc., to regulate blowdown and locate 
trouble spots in the system, such as condenser leak- 
age. The AutoAnalyzer can also provide continuous 
records of trace quantities of copper, iron, phosphate, 
hardness, chloride, and other materials present in 
the steam-water cycle. 


Effect of Ghowdewn, 
Phosphate Pump Off 


Phosphate Pump on 
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Chart No3- Recording Phosphate-Nod Unit 
Sesandary Supmeheat Deum (2-4-h0) 


Phosphate Campasitvon, (ype) 
4 


; 
#0 s 


Actual Technicon AutoAnalyzer recording of phosphate in the No. 3 
unit at Meramec plant of Union Electric Co. Use of the system 
eliminates the tedious task of making frequent repetitive tests by 
manual means often requiring as many as eight separate, time 


consuming steps. 
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Transmitting increasingly large blocks of power over long distances with- 
out service interruption is the objective of the engineers who designed the 


PENELEC 


thirteen-mile, experimental line/from Claysburg to Saxton, Pas Almost 
all of the components= structures, conductors, insulators, hardware, 
etc. — Were"specially manufactured of adaptedito accommodate extra- 
high voltages, as well as excessive mechanical stresses imposed by 
rugged terrain, high tensions, and extreme weather conditions. How 
each component will perform under extended EHV operation is yet to be 
determined. Collaborating with Pennsylvania Electric Company in this 
ambitious experiment is the Research & Engineering Center of Pre- 
formed Line Products Company, who have contributed for installation 
and comparative analysis a group of protective products designated as... 
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TERRAIN: VARIABLE — MOUNTAINS AND PLAINS 


ahi 
aplp= isa trademark which is registered in the U.S. Patent 
The products in this advertisement are manufactured under one or and is the property of Preformed Line Products Cor 
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for Safe WIRE STRINGING 


gaklied 


precision built 


TRAVELING GROUND 


No. 795 Close- 
up view of the 
new Bashlin 
 Trave ling 
Ground for 
Safe Wire 
Stringing. 


Here are features of the Traveling Ground 
you will recognize as essential for Safe 
Wire Stringing. 1. Positive ground. 2. Light 
weight. 3. Eye for hotstick pickup. 4. 
Bronze oiled bushings. 5. Brush pickup 
with shunts to common ground. 6. Brass 
shoulder bolt axle. 7. Adjusts for conduc- 
tors to and including 795,000 cm. ACSR. 
8. All parts replaceable. 9. Shouldered 
pin to attach ground clamp. 10. Operates 
in either vertical or horizontal position. 
11. Can be instailed without threading 
through. 12. A Heli-Coil thread is used in 
the frame. 


Distributors in Strategic Areas in U.S.A. 


Export: Copperweld Steel International 
Co, In Canava: A. B. Chance Co, of Can- 
ada Ltd., Toronto 


Write for your copy of 
supplement to Catalog No. 
356 giving complete details. 


ay 


ua Bashiins 
| 4 


w.4. BASHLIN CO. 


GROVE CITY, PA. 
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@ QO | NEw PRODUCT DESIGN 


Now, Magnetic Flotation in Meter-Time-Switch Combinations 


New meter-time-switch combina- 
tions with magnetic floating sys- 
tems by Sangamo Electric Co. 
designated Types J3M and J8V, 
retain proven characteristics of 
superseded designs and add: a mag- 
net flotation system, epoxy coated 
current coils, Glaskyd base with 
polyethylene gasket and a new 
spring clip cover ring. 

The J3M features a standard 
kwhr register and a single or 
double pole, single throw _ time 
switch for automatic control of off- 
peak circuits. The J3V, designed 
principally for two-rate billing as 
well as off-peak circuit control, has 
a two-rate register which records 
kwh on two separate dials and 
is switched automatically. The en- 
tire load can be measured by the 


Vibration Counter 


Jaquet vibration counter by 
James Jaquet Ltd. is specifically 
designed to register transmission 
line vibrations. It responds to all 
amplitudes above 0.03 in. in the 
frequency range from 5-50 cycles 
per second. Vibrations up to 100 
cycles per second can be registered. 
This unit has been reviewed in 
AIKE Paper No. 59-96, dated Feb- 
ruary 20, 1959. This paper is availa- 
ble from Herman H. Sticht Co., 
Inc., United States distributor. 


Circle item #2 on reply card 


two-rate register meter with tim 
switch control of the register onl} 
to transfer the registration fro 

the low-rate dial during off-pe 

hours to the normal-rate dial du 
ing on-peak hours. 
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Eliminates Pole Pikes “4a 


Flex-Clip, by Welding Servi 
Co., grabs a pole like a grocer r 
moves cans from the top shelf. 
eliminates need for pole pikes « 
setting. As pole butt is center 
over the hole, the top is guided in 
the clip. Pole is lowered and ce 
tered. Pole is then back-filled ai 
tampled, after which it is plumb 
by moving digger boom. Grip 
the Flex-Clip makes it possible 
rake poles, too, by merely keep: 
tension on the winch line. 


Circle item +3 on reply card 
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nproved Compactor = 

Model improvements to “Rapak,” A Mi C : F Mi 

If-propelled, one-man earth com- th k f 
actor by Racine Hydraulics & | Q Md ers 0 


lachinery, Inc., now make it pos- 
ble to tamp narrow ditches as lit- 


e as 4 in. in width and up to 40 in. 

1 depth. It has a one-shot lubrica- 

on system built into the head of . . 0 n . Can solve 
ve machine as an integral part. 7 

onger engine life is offered 


1rough a new sleeved, 4-cycle en- a | 
Reed cheery avy exigent | YOUL Drush problem... whatever it is 
lutch. Gives 450 heavy ram blows 

erminute, 2 2 | et em eee _ 


Circle item #28 on reply card LINE CLEARANCE 


Turn brush-choked utility rights- 
of-way into brush-free areas 
quickly and economically with 
WEEDONE/WEEDAR brush con- 
trol chemicals. Also now ayail- 
able—complete brush control 
programs through new ‘“‘dor- 
mant cane broadcast spraying” 
techniques. 


New AMIZINE Weed Killers and 
AMIZOL combinations provide 
complete vegetation control 
along thousands of miles of road- 
sides, center strips, embankments, 
guard rails, ete. 


ot Stick Compresses, Cuts 


Lever-type hot stick by Boden- 
ieck Tool Co. is adaptable for com- 
ressing sleeves and connectors; 
Pemunrnietconiicetorse ine same. | —— n eee ee 
asic stick will take popular me- 
hanical compresser jaws. Avail- RIGHT-OF-WAY CLEARANCE 
ble complete with maximum hard- 
ess center cut Porter bolt cutter 
aWs specially adapted for cutting 
ard and soft conductors. Maxi- 
um rated cut is 4/0 ACSR. When 
esired as a compressor stick, unit 
5 complete except for jaws. 
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Specialized Amchem techniques 
using WEEDONE/ WEEDAR chem- 
icals and AMIZINE/AMIZOL com- 
binations provide high control, 
low cost chemical brush eradica- 
tion programs for railroads. 


AMCHEM PRODUCTS, INC. 


Amchem, Weedone, Weedar and Amizol are registered trademarks of 
AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. « Niles, Calif..* St. Joseph, Mo. 


| AMCHEM PRODUCTS, INC., Ambler, Pa, 
Please send me copies of your “Brush Control” brochure and full information on the uses 
| of Weedone Brush Killers. 


Name. 


Company 
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you're right: 
most photocontrols do look alike 


If most of today’s street light con- 
trols all look like first cousins — 
outside, inside and sometimes even 
in their guarantees — how can you 
pick out the good ones? You could 
try putting them all in service, but 
it would be the most expensive 
test you ever ran. Another way is 
to look at what components are 
used, how they’re used in the cir- 
cuit, and what the field experience 


of other utilities has been with the 
control. 
Asking enough questions and get- 
ting realistic answers before you 
buy 10 or 20 thousand photocon- 
trols pays off handsomely in street 
lights burning when they should 
— and in your getting to sleep at 
night. Fisher-Pierce Division, 
Sigma Instruments, Inc., 81 Pearl 
Street, South Braintree 85, Mass. 


FISHER” PIERCE 


Electrical and Electronic Equipment 
for Industry, Utilities and the Home 
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Plastic Sleeves 


A plastic sleeve installed temp 
rarily over an unfinished joint 
termination will keep dirt ar 
moisture from the work overnig 
or for several days at a time 
necessary, according to the ma 
facturer, G&W Electric Spec 
Co. Sleeve is slipped over ca 
before splicing begins. When woi 
stops, it is pulled over the unfi 
ished work, taped tightly at o 
end; desiccant and humidity i 
cator are inserted at the other e 
which is then taped. Waterpr 
paper is then installed over t 
whole thing. 


Circle item +30 on reply card 


Hook Switch 


A new distribution hook swit 
designed for use with portable le 
break tools, is now available 
Memeo Engineering and Mfg. 
Inc. The switch, rated from 7 
to 23 kv, both 400 and 600 am) 
suitable for single crossarm, dou 
crossarm, or station structl 
mounting. : 

Circle item #31 on reply car 
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— the most satisfactory 
pulling line 
available toda ye 3 


* GREAT STRENGTH 
(9,600 Ibs. tensile for +," diam.) 


* LIGHT WEIGHT 
(11.7 Ibs. per 100 ft., 3,” diam.) 
* HANDLES AND 
SPLICES LIKE MANILA 


in any climate or weather. 


* WATERPROOF, 


(even salt water) can’t mildew; 
excellent dielectric properties. 


PENGO-Prope is a synthetic rope of 
special construction for pulling line use. 
Although PENGO has other synthetic 
and manila pulling lines, we believe 
PENGO-Prope far surpasses these ropes 
in cost-saving performance.. 


LINE 
STRINGING 
SWIVELS 


Special models of the well-known 
MILLER swivels redesigned specifi- 
cally for tension line stringing use. 


The result is a reliable, heavy duty 
swivel of proper dimensions to 
pass through stringing sheaves 
and bullwheel grooves easily, 
without damage. 


eG) i) ENGINEERING CO., INC. 
—SFs—= Santa Clara, California. 


3-10 Phone: AXminster 6-7712 
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Plastic Tape Dispenser 


Dutch Brand plastic electrical 
tape is now available in an im- 
proved dispenser, designed to cut 
plastic tape in a novel puncture- 
and slice-manner. This method, 


needing only one hand, ensures 


clean straight ends that make for 
neater work and tighter splices. In 
addition, tape is not stretched dur- 
ing cutting, thus eliminating loss of 
dielectric strength and adhesion, 
according to Johns-Manville Corp. 
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Gauge Magnet 


Long-life ceramic magnet by 
Lapp Insulator Co. is for use in the 
oil level gauge on the Lapp POC 
and POC-A line of ASA Standard 
Bushings 15-kv through 196-kv. 
Two permanent-type magnets in 
each gauge, one geared to the float 
in the oil reservoir, the other on 
the dial indicator outside of the 
reservoir housing activate the 
gauge through the solid wall of the 
reservoir, indicating oil level inside 
the bushing. 


Circle item #33 on reply card 


GALVANIZED 


STEEL STRAND 
HAS ALL 


1. Strength 

2. Workability 
3. Ruggedness 
4, Long Life 
5. Economy 


When you select a size and grade of 
strand for a specific job you want to 
know that it meets every requirement 
of that job. You want ample strength 
to sustain the ultimate load—plus an 
adequate safety factor. You want pli- 
ability for ease of working in the field. 
You want ruggedness to withstand the 
abuse which may be encountered dur- 
ing and after installation. You want 
long, dependable life. And, you want 
reasonably low first cost and low main- 
tenance costs. 

For more than 50 years Crapo Gal- 
vanized Steel Strand has consistently 
demonstrated its abiltty to more than 
meet all of these requirements. Proof 
of its reliable performance is to be 
found in the case histories of over- 
head power and communication lines 
throughout the country. 

Crapo Galvanized Steel Strand is 
fully protected against corrosion by 
heavy, uniform, dense coatings of com- 
mercially pure zinc tightly bonded to 
the individual wires. All grades and 
sizes are available in A, B and C 
weights of coating. 


For details, ask our dis- 
tributor or write direct! 


INDIANA 


STEEL & WIRE 
COMPANY, INC. 


Muncie, Indiana 
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Cable and Pipe Layer 


Cable and pipe layer attachment 
which can lay telephone or power 
cable, plastic, copper or aluminum 
pipe and conduit without trenching 
is available from American Tractor 
Eqpt. Corp. A special cable-laying 


shank mounted on the tool beam of. 


the heavy-duty ATECO ripper 
opens up a cut and buries the cable 
or pipe in one continuous operation. 
Shanks for burial depths to 72 in. 
are available. Cable or pipe is 
carried on suitable reels. 


Circle item 434 on reply card 


Safety Shield 


Safety shield by Special Products 
Div., Singer Glove Mfg. Co. can be 
used on the job or in the shop. 
Offers full protection in welding, 
grinding and cutting operations or 
can be used as a dividing partition. 
It can be assembled or taken apart 
in three minutes without tools. No 
hooks, screws, bolt or wires—cur- 
tain wraps around frame with snap 
fasteners. Fire-resistant curtain is 
heavy duck. 


Circle item #35 on reply card 


© 
A 


NEW 

LINE 

OF 

FULLY 
AUTOMATIC 
SILICON 


BATTERY 
CHARGERS 


<—@ NEWEST CIRCUITRY OF PROVEN 
DESIGN 


@ compietety static 
MAGNETIC AMPLIFIER 
CIRCUITRY 


@ -+=1% VOLTAGE REGULATION 
WITH ++-10% LINE VARIATION 


~<@ REMOVABLE CABINET SHELL 


<—@ COMPLETE ACCESSIBILITY TO 
ALL CONTROLS 


@ STANDARD UNITS NORMALLY 
IN STOCK 


Standard Units 
1, 3, 6, 12 and 25 amperes; 
24, 48 and 129 volts 


Ask for Bulletin BC-323. 


Custom Equipment Division 


ae 


CUBA, NEW YORK 


PLANTS IN CUBA, N, Y. 
ALLEGANY, N, Yo 


e 
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Inquiries 
invited on units up to 300 amperes 


Al AI A ACME ELECTRIC CORP, 


Constant Load Winch 


Hydraulic winch by Brade 
Winch Div. of Motor Produc} 
Corp., combines constant load, cor 
stant speed, constant horsepowe 
with safe, efficient one-man oper 
tion. In the Model CL, two pows 
drums do the pulling while a larg 
capacity storage drum takes up th 
cable. Complete safety is achiev 
with an automatic worm brake thi 
is self-adjusting to wear and loa 
The load on the cable applies t 
brake pressure. Brake locks ¢ 
power failure. 


Circle item #36 on Leh, card 


gear uses a motor-operated wort 
driven gearhead powered 
control circuits of 12, 48, 125, 
250 v-d-c, or 120 or 240 v-a-c. Use 
for 4.8- to 14.4-kv switching ce 
ters, substation primaries, sub, 
tion secondaries, and service 
trances. Can be manually operate 
Interlock switch prevents mott 
operation when the hand crank 
engaged. 


Circle item 4:37 on reply card 
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ushing Section Formed By G-E 
Formation of a bushing product 
ction has been announced by 
eneral Electric. The new section 
2gan operation last month as a 


sparate business, completely di-— 


orced from its former position as 
1 integral part of the company’s 
ower transformer department. 
The new product section will 
inction under G-E’s decentrali- 
ation principles, with its own mar- 
eting, manufacturing, engineering 
ad finance groups, while remain- 
ig under the authority of power 
ransformer department general 
anager G. A. Hoyt. N. Eugene 
illow has been named general 
anager of the section. 

‘Products manufactured by the 
sction will include apparatus and 
ast glass bushings, potential de- 
ices, bushing current transform- 
Ss, and instrument transformers 
eve 69 kv. 


T-E Reorganizes 
larketing Areas 


Establishment of seven new geo- 
aphical marketing areas instead 

four larger sales regions has 
en announced by I-T-E Circuit 
reaker Co. The move was de- 
igned to improve customer service 
d enable I-T-E to better serve its 
arkets more effectively. 


— 


sn responsible for building and installing this fi , 
ator unit for Wisconsin Electric Power's Oak Creek station 


-C Installs First Low-Profile Turbine-Generator 


@O | suppPLy Facitities 


Expand Hydraulic 


Short notice demon- 
strations of the actual 
performance of any 
Proposed turbine, 
pump, or pump-turbine 
unit are now possible at 
Allis-Chalmers expand- 
ed hydraulic labora- 
tory at their York (Pa.) 
Works. Equipped with 
eight test stands, 
three of which are 
adaptable for pump- 
turbine testing at 50-, 
100-, and 300-ft ca- 
pacities, the modern 
laboratory permits a 
wide range of tests, 
several of them simul- 
taneously. 


The new marketing areas, and 
the locations of their area offices 
are: North Atlantic, Boston, Mass.; 
Mid-Atlantic, New York City; 
Southern, Atlanta, Ga.; Midwest, 
Chicago, IIl.; Pacific, San Francisco, 
Calif.; Central; and Southwest. The 
locations of the offices for the Cen- 
tral and Southwest have not yet 
been designated, 


rst centerline-at-floor-level steam turbine gen- 
gather around their handiwork. A 


nilar 275,000 kw unit—No. 6—is currently being installed and will go into operation later 


is year. 
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Laboratory Facilifies 


eat ‘game 


Integrate Federal Pacific 
Manufacturing Operations 


Sixteen of Federal Pacific Elec- 
tric Co.’s manufacturing operations 
have been combined into three re- 
gional manufacturing groups, it 
was recently announced by T. M. 
Cole, president. 

“Since becoming a $100-million 
company, we find there is consider- 
able advantage in administering 
our widely scattered plants through 
area groupings headed by experi- 
enced management teams. Our ob- 
jective is to provide local freedom 
of action to the maximum extent 
practical,” Mr. Cole stated. 

The eastern manufacturing 
group, headed up by John T. Ro- 
mano, v.p., will include the com- 
pany’s three Newark, N. J., plants 
as well as plants in Atlanta, Ga., 
Boston, Mass., Pittsburgh, Long 
Island City, and South Plainfield, 
Nid? 

The Central group will be 
headed by Clifford E. Harris and 
will include plants in St. Louis, 
Dallas, Cleveland, and DesPlaines, 
Ill. 

The western group, under Leon- 
ard P. Shelley, v.p., will have plants 
in Santa Clara, Los Angeles, and 
San Francisco, Calif., as well. as 
Seattle, Wash. 
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Searching 
for 
Enclosures? 


go ae ‘ “| a rec 


look to... 


SHEESION 


CANTON 1,0HIO 
A Subsidiary of 
The Union Metal Manufacturing Co. 


Convert-A-Socket 


Meter Booth 


Write for a free Catalog outlining 
types and sizes of enclosures, reacti- 
formers, test switches, test blocks, 
and meter socket equipment. 
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25 Years Ago 


_. . in Electric Light and Power 
February, 1936 


Summing up 1935 for electric 
utility executives, EEI President 
Thomas N. McCarter said that util- 
ities paced the recovery in 1935, 
with August output back to pre- 
depression levels. By December, it 
exceeded the 1929 figures by nearly 
8 percent. The entire production of 
electricity in 1935 for all purposes 
is estimated at 99-billion kwh. The 
number of consumers showed an 
increase of 550,000 to about 
25,350,000. In 1935 the average price 
of electricity for a household stood 
at 5.04 cents per kwh, as compared 
to 5.30 cents per kwh for the previ- 
ous year. Taxes continued their 
upward march and approximated 
$260,000,000 or 14 percent of rev- 
enue. 

A permanent Rural Electrifica- 
tion Administration with broad 


- powers to finance the electrification 


The Facts of Life 
in Street Light 
Control 


1. Big killer of photo controls is 
transient voltage surges in second- 
aries which are below the spark-over 
of lightning arresters. 


2. LUMATROL MARK | uses Varis- 
tors in conjunction with a secondary 
lightning arrester to withstand ALL 
transients up through thecapabilities 
of the secondary arrester. 
AUTOMATIC... COMPACT... 
LIGHTWEIGHT... 
SIMPLE... 


.. AND 


COMPLETELY 
= RELIABLE! 


WRITE FOR BULLETIN Qla. 


MICRO BALANCING, INC, 
GARDEN CITY PARK,N.Y. 


In Canada: J. R. KEARNEY CORP. 
Box 270, Guelph, Ont. 


of areas not receiving central s 
tion service is proposed in a } 
introduced by Senator Norris a 
in the House by Representati 
Rayburn. An appropriation of $1f 
million for the next fiscal year 4 
a like sum for each of nine yes 
thereafter would be authorized. 


The New York Edison Co. 
nounced that it will install two ni 
high pressure boilers and one né 
50,000-kw 60 cycle turbo-generat 
at its Waterside station. Thirty-s 
of the 146 existing boilers in f 
station and three of the present 
generators will be retired. T 
boilers will operate at 1500 psi at 
900F. 


After refusing to sign a 
contract, Union City, Tenn., is ne 
offering to furnish electricity fro 
its municipal plant at two cents p 
kwh to farmers in the surroundi 
territory, providing they build ai 
maintain the distribution lines — 
the city limits. | 

The expected decision by ‘ 
Supreme Court on the consti 
tionality of TVA, has not ber 
handed down yet and the earlieé 
date on which a decision is expect 
is February 3. 


J 
The TVA board of directors h 
directed that immediate constru 
tion begin on the Chicamauga dai 
which will be built on the Te 
nessee river, seven miles abo 
Chattanooga. | 
. 
Bath, Maine, became the seco 
“all-electric” town in the U. { 
with replacement of gas service | 
electricity for cooking by Centi 
Maine Power Co. Damage to g 
mains made it uneconomical to 
pair the mains for gas service. T 
company agreed to replace all 
equipment with electric appliance 
of the same size at no cost to 
consumer. 


New York City was darkened 
January 15 in an area north of 5! 
Street due to a fire in the Hell G 
generating station. The outage 
curred just before the peak | 
time in the late afternoon, and 
attributed to a short in one of 
bus bar sections of the elect 
galleries. Service was restored 
most areas by the next morn 
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ngamo Elects Wylie; 
evate Three Others 


Robert «R. 

Wylie, formerly 
manager of elec- 
tronic product 
sales, has been 
elected a vice 
president of 
Sangamo Elec- 
tric Co. At the 
same time, the 
board of direc- 
tors voted to ele- 
fm KR. C: Lanphier, Jr. C. L. 
ark, and D. C. Blanchard to 
wly-created senior vice president 
sitions. 
Mr. Wylie, whose new title is 
e president—manager of elec- 
onic product sales, has been active 
the utility industry for over 20 
ars. He joined Sangamo in 1957 
marketing manager, after serv- 
2 as manager of meter and ca- 
citor sales for the Rumsey Elec- 
ic Co. in Philadelphia since 1941. 
Mr. Lanphier has been a vice 
esident since 1939 and was named 
rector of sales in 1957. Mr. Clark 
as been vice president and treas- 
er since 1953, and Mr. Blanchard 
ce president in charge of manu- 
cturing since 1954. All are mem- 
ars of the board of directors and 
ntinue their present responsibil- 
es. 


Wylie 


inder Names VP 


Frank P. Sapo- 
aro has been 
amed a vice 
resident of H. 
inder & Associ- 
bes, Inc., con- 
ultants and en- 
neers specializ- 
g in the power 
vd energy in- 
istries. 

Prior to join- 
2 the Zinder organization in 1958, 
ir. Saponaro was vice president of 
gas transmission company. From 
42 to 1950 he was with the FPC 
1d served as head of the agency’s 
ite filings and contract analysis 
ction. Prior to that he was head 
the rate section of the Rural 
lectrification Administration. 


lahore 
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@QO | MEN oF POWER 


Edison Medal To Osborne 


The prized Ed- 
ison Medal of the 
American Insti- 
tute of Electrical 
Engineers has 
been awarded to 
DrusHarold oS: 
Osborne, retired 
chief engineer of 
the American 
Telephone and 
Telegraph Co. 
The award was presented at the 
Winter General Meeting of AIEE 
held in New York early this month. 

Dr. Osborne, who is a consultant 
with the International Electro- 
technical Committee, was cited “for 
his contributions to the art of tele- 
communication and his leadership 
and vision in extending its applica- 
tion; for his achievements in the 
coordination of international com- 
munication and in national and in- 
ternational standardization; and for 
his advancement of the engineering 
profession.” 


Osborne 


La. Society Award To Nairne 


Clayton L. Nairne, executive vice 
president of New Orleans Public 
Service Inc., has been designated 
as recipient of the Louisiana Engi- 
neering Society’s 1960 Civic Affairs 
Activities—Andrew M. Lockett 
Medal. 

The award is given annually to 
the Louisiana engineer who dis- 
plays the highest degree of interest 
and ability in altruistic community 
affairs. It is one of two awards made 
by the society for 1960. 


New Duties For Haswell 


Andrew J. Haswell, vice presi- 
dent of Oklahoma Gas and Electric 
Co., has assumed executive respon- 
sibility for the company’s Oklahoma 
City and western division opera- 
tions. He will also have responsi- 
bility for personnel administration. 


GE Names Dunn 


General Elec- 
tric Co. has an- 
nounced the elec- 
tion of Oscar L. 
Dunn as vice 
president. The 
announcement 
was made by 
Ralph J. Cord- 
iner, chairman of 
the board. 

Mr. Dunn is 
general manager of the company’s 
Motor and Generator division. 

A governor of NEMA, Mr. Dunn 
joined GE immediately following 
his graduation from Indiana Uni- 
versity in 1936. In 1945, he was 
named assistant to the vice presi- 
dent in charge of Affiliated Manu- 
facturing Companies department. 

From 1947 to 1951, he was with 
GE subsidiaries in the medical field. 
He became administrative assistant 
to the executive vice president of 
GE’s Apparatus group in 1951 and 
was promoted to general manager 
of the Direct Current Motor and 
Generator department in mid-1953, 
a position he held until becoming 
general manager of the Motor and 
Generator division in July, 1958. 


Dunn 


CHG&E Elects Two 


Ernest R. Acker, president of 
Central Hudson Gas & Electric 
Corp. and former EEI President, 
has been elected chairman of the 
board of the utility. He is succeeded 
by L. F. Sillin, Jr., vice president. 

A director of EEI, Mr. Acker 
joined the utility in 1919, starting 
in the engineering department. 
After several promotions, he was 
named commercial manager in July 
of 1925 and was made a director of 
the company a year later. 

Mr. Acker was elected president 
of the utility in 1932. 

Mr. Sillin joined CHG&E in 1951 
as secretary and assistant treasurer. 
He was named assistant general 
manager in 1953 and a vice presi- 
dent and director in 1955. 
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@QO | caLcenpar oF EVENTS 


February 13-16—American Society of 
Heating, Refrigerating, and Air-Con- 
ditioning Engineers, Annual Meeting 
and 15th International Heating and 
Air-Conditioning Exposition, Interna- 
tional Amphitheatre, Chicago, Ill. 


February 16-17—American Public Pow- 
er Association, Engineering and Oper- 
ations Workshop, Colorado Springs, 
Colo. 


February 16-17—Pennsylvania Electric 
Association, Engineering Section, 
Electrical Equipment Exposition, Pick- 
Roosevelt Hotel, Pittsburgh, Pa. 


February 16-17—Southeastern Electric 
Exchange, Accident Prevention Com- 
mittee, Buena Vista Hotel, Biloxi, 
Miss. 


February 23-25—National Wiring Bu- 
reau, 17th Annual National Wiring 
Sales Conference, Sherman Hotel, 
Chicago, Ill. 


March 5-8—Third Annual Lighting Ex- 
position, World Lighting Forum, New 
York Coliseum, New York, N. Y. 


March 5-9—American Society of Me- 
chanical Engineers, Sixth Annual Gas 
Turbine Conference, Shoreham Hotel, 
Washington, D. C. 


March 6-8—American Management As- 
sociation, Seventh Annual Data Proc- 
essing Conference and Exhibit, Stat- 
ler-Hilton Hotel, New York, N. Y. 


March 9-10 — AIEE, IAS, IRE, Second 
Symposium on Engineering Aspects of 
Magnetohydrodynamics, University of 
Pennsylvania, Philadelphia, Pa. 


March 20-22—Edison Electric Institute, 
Sales Conference, Edgewater Beach 
Hotel, Chicago, Ill. 


March 21-23—American Power Confer- 
ence, Sherman Hotel, Chicago, III. 


March 27-29—Southeastern Electric Ex- 
change, Annual Conference, Boca 
Raton Hotel and Club, Boca Raton, 
Fla. 


April 5-6—North Carolina State Col- 
lege, The South Atlantic Wood Utility 


Pole Conference, State College Cam- . 


pus, Raleigh, N. C. 
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